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Lockheed Environmental Systems & Technologies Co. 0044286 ZLockheed AaalyticaL Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED MART/N . • ,

August 31 , 1995

.

Ms. Joan Kessner
Bechtel Hanford, Inc.
345 Hills
P.O. Box 969
Richland, WA 99352

RE: Log-in No.:
Quotation No.:
SAF:
Document File No.:
BHI Document File No.:
SDG No.:

^5g7897C

L5015
Q400000-B
B95-069
0729596
254
LK5015
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The attached data report contains the analytical results of samples that were -submitted to
Lockheed Analytical Services on July 29, 1995. The temperature of the cooler upon receipt

was 2°C. Sample containers received agree with the chain-of-custody documentation.
Sample containers were received intact. Samples were not received in time to meet the
analytical holding time requirements. Method 180.1 Turbidity and Method 300.0 Nitrate,
Nitrite and Ortho Phosphate were received out of holding time.

The case narratives included in the following attachments provide a detailed description of all '
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 943-4423.
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Release of this data report has been authorized by the Laboratory Director or the Director's
designee as evidenced by the following signature.

" I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following signature."

Sincerely,

1^Mw^
^nie

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control

a
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CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this' batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix.spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements
• One water sample was received for LK5015 and analyzed in batch 729 bh for selected

analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method

BOG866 L5015-4 DUP, MS 180.1 Turbidity

BOG866 L5015-3 DUP, MS 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate and Sul fate

Holding Time Requirements -
• All samples were analyzed within the method-specific holding times with the exception

of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were
received outside of holding time. All associated samples are flagged with an "H".

Method Blanks
• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
• All Internal Quality Control were within acceptance limits.

Kay McCann August 2. 1995
Prepared By Date
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CASE NARRATIVE

INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

• One water sample for total metals analysis by EPA Method 6010. The samples were
prepared as LAS Batch 729BHT and analyzed for selected analytes as requested on the
chain of custody. Sample BOG866 (L5015-2) was used for matrix spike and duplicate
and serial dilution. All data flags due to the performance of the above-mentioned QC
are also associated with every sample digested with this batch.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times.

Internal Quality Control

• All internal quality control were within acceptance limits.

Sample Results

s

• The following qualifiers are reported on the basis of the techniques employed to
perform the analyses:

"P" ICP-AES

Nalini Prabhakar

Prepared By

08/1 1 /95

Date
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CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this' batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

• One water sample for dissolved metals analysis by EPA Method 6010. As the
measured turbidity of the sample was less than 1 NTU, it was batched as 729BHD for
selected dissolved analytes as requested on the chain of custody. Sample BOG867
(L5015-12) was used for matrix spike and duplicate and serial dilution. All data flags
due to the performance of the above-mentioned QC are also associated with every
sample digested with this batch.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times.

Internal Quality Control

a

• All internal quality control were within acceptance limits with the following exceptions:

• In the analysis of calcium, the percent difference of serial dilution slightly exceeded the
10% control limit. This may be due to physical interferences. All calcium results for
the associated samples are flagged with an "E".

Sample Results

• The following qualifiers are reported on the basis of the techniques employed to
perform the analyses:

"P" ICP-AES

Nalini Prabhakar

Prepared By

08/1 1 /95

Date
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The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples,.matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities (MDAs )can be found
on the preparation sheets and calculation sheets on the attached raw data for
each method.

Holding Time Requirements

All holding times were met.

Analytical Method Isotopic Uranium

The isotopic uranium analysis was performed using standard operating procedure (SOP), LAL-
91-SOP-0108. The samples were analyzed in workgroup 26719. No problems were
encountered during analysis and all QC criteria were met. No re-analyses were performed.

Analytical Method Gamma Spectrometry

The gamma spectrometry analysis was performed using SOP, LAL-91-SOP-0063. The
samples were analyzed in workgroup 23498. No problems were encountered during the
analysis and all QC criteria were met. No re-analyses were performed.

Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOP, LAL-91-SOP-0060. The samples
were analyzed in workgroup 25854. No problems were encountered during analysis and all
QC criteria were met with the following exception: The alpha matrix spike (MS) recovery was
out of QC criteria. Because duplicate (25854DUP1) and sample BOG866 (L501 5-5) activities
were below the MDA data quality is not believed to be affected. No re-analyses were
performed.
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Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. The samples were
analyzed in workgroup 25855. No problems were encountered during the analysis and all QC
criteria were met. No re-analyses,were performed.

Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-93-SOP-0209. The samples were
analyzed in workgroup 26505. No problems were encountered during the analysis and all QC
criteria were met with the following exception: The MS recovery was out of QC criteria.
Because all other QC criteria were met data quality is not believed to be affected. No re-
analyses were performed.

Analytical Method Tritium

s

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 25853. No problems were encountered during analysis and all QC
criteria were met. No re-analyses were performed.

Andrea Tippett
Prepared By

August 31, 1995
Date

010



Lockheed Analytieal Services
DATA QUALIFIERS FOR INORGANIC ANALYSES

[Revised 08/28/921

For Use on the Analytical Data Report'ing Forms

For CLP Analyses Only - Reported value is less than the contract required detection
B limit (CRDL).but greater than or equal to the instrument detection limit (IDL).

For Routine, Non-CLP Analyses Only - Any constituent that was also detected in the
C associated blank whose concentration was greater than the reporting detection limit

(RDI-)..

D Presence of high levels of interfering constituents required dilution of sample which
increased the RDL by the dilution factor.

E Estimated value due to presence of interference.

Sample analysis performed outside of method-or client-specified maximum holding time
H requirement.

M For CLP Analyses Only - Duplicate injection precision criterion was not met.

N Matrix spike recovery exceeded acceptance limits.

S Reported value was determined from the method of standard addition.

For CLP Reportfng Only - Constituent was analyzed for but not detected (sample
U quantitation must be corrected for dilution and percent moisture).

W For AAS Only - Post-digestion spike for Furnace AAS did not meet acceptance criteria
and sample absorbance is less than 50% of spike absorbance.

X, Y, or Z Analyst-defined qualifier.

s' Relative percent difference (RPD) for duplicate analysis exceeded acceptance
limits.

+ Correlation coefficient (r) for the MSA is les s than 0.995.

ForUse on the QC Data Reporting Forms

at The spike recovery and/or RPD for matrix spike and matrix spike duplicates
cannot.be evaluated due to insufficient spiking level compared to the elevated
sample analyte concentration.

b' The RPD cannot be computed because the sample and/or duplicate concentration
was below the RDL.

' Used as footnote designations on the QC summary form.
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Lockheed Analytical Services
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revised 08/28/921

For Use on the Analytical Data Reporting Forms

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or

minimum detectable activity (1VIDA). .

C Presence of high TD5 in sample required reductionof sample size which
increased the 1^MA.

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

H Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits.
,.,., ....,.: . ..

For Use on the QC Data Reporting Forms

* QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

a' The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA.

' Used as foot note designations on the QC summary form.
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT ( 1n01)

Aug 05 1995, 07:14 am

Login Number: L5015
Account: 596 Bechtel Hanford, Inc. * Richland, WA

;k Project: BECHTEL-HANFORD Bechtel Hanford Project

.

L5015-1 BOG866 27-JUL-95 29-JUL-95
TEMP 2
Location: 157
Water 1 S SCREENING Hold:23-JAN-96

L5015 2 BOG866;:._ `27-JUL-95 29-JUL-95
TEMP 2
Location: 133
Water 1 S 6010 ICP METALS

L5015-3 BOG866
TEMP 2
Location: 156 -019
Water 1 S 300.0 CHLORIDE
Water 1 S 300.0 FLUORIDE
'Water 1 S 300.0 NITRATE
Water 1 S 300.0 NITRITE
Water 1 S 300.0 PHOSPHATE
Water 1 S 300.0 SULFATE

Hold:23-JAN-96

27-JUL-95 29-JUL-95

Hold:24-AUG-95
Hold:24-AUG-95
Hold:29-JUL-95
Hold:29-JUL-95
Hold:29-JUL-95
Hold:24-AUG-95

L5015-4 BOG866
TEMP 2
Location: RFG19-103C
Water 1 S 180.1 TURBIDITY

L5015-5 BOG866
TEMP 2
Location: 142

27-JUL-95 29-JUL-95

Hold:29-JUL-95

27-JUL-95 29-JUL-95

Water 1 S GAMMA SPEC LAL-0063 Hold:23-JAN-96
Water 1 S GR ALP/BETA LAL-0060 Hold:23-JAN-96
Water 1 S SR-9b LAL-0196 Hold:23-JAN-96
Water 1 S U-ISOTOPIC LAL-0108 Hoid:23.-JAN-96

L5015-6 BOG866 27-JUL-95 29-JUL-95
TEMP 2
Location: 142

L5015=7 B0G86'6 27-JUL-95 29-JUL-95
TEMP 2
Location: 156-022F

L5015-8 B0G866 27-JUL-95 29-JUL-95
TEMP 2
Location: 156-022F

28-AUG-95

28-AUG-95

28-AUG-95

28-AUG-95

28-AUG-95

28-AUG-95

28-AUG-95

28-AUG-95

Page 1
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln01)

Aug 05 1995, 07:14 am

Login Number: L5015
Account: 596 Bechtel Hanford,.Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project..

Labisratory Olient Ccsilect ^eceive Due y
1@^ ., .. ; , . .,. ;Samp le Numla^^

L5015-9 B0G866 27-JUL-95 29-JUL-95 28-AUG-95
TEMP 2
Location: 156-022F

L5015-10 B0G866 27-JUL-95 29-JUL-95 28-AUG-95
TEMP 2
Location: 156-022F

L5015-11 30G866 27-JUL-95 29-JUL-95 28-AUG-95
TEMP 2
Location: 156-012

"Water 1 S C-14 LAL-0209 Hold:23-JAN-96
Water 1 S TRITIUM(H3) LAL-0066 Hold:23-JAN-96

-L5015-12 B0G867 27-JUL-95 29-JUL-95 28-AUG-95
TEMP 2
Location: 153
Filt H20 15 S 6010 ICP METALS Hold:23-JAN-96

L5015-13 REPORT TYPE 29-JUL-95 29-JUL-95 28-AUG-95
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 4A RPT
Water 1 S RAD RPT TYPE 4F

a

^ I ro^ec.^' ID chan5ec^ ^ra^n Wes^ ^l^o^sa ^o Se^.ln^

Page 2

Signature:
v v

Date: S^ S• 4 5 01 ^

G7.i^i SQ(



RevZ s-p-
LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1n01)
Jul 31 1995, 02:13 pm

Login Number: L5015
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

LabQr3^^'.ST
y. yy Ô njKj, ryy++ yjy y .. N SC4 (gy .nJp tyO 4̂^ ŷAV0+'Oy} g"2' 4b Y^y J'00- 4c K"4' y+ C F N{ .

SCili[p^G. •?4fWH^F ...AfvvnT9 YO.^SYG:^^^c ^^W^AA.n•n^ A.OT.v.w.nle':^^^r^ .. O O^^?e ^2^ 3]C'....... hn.......n - wT10 ...i?uR...v..Y. . n•HOr.nn.0. .

L5015-1 B0G86627-JUL-95 29-JUL-95
TEMP 2
Location: 157
Water 1 S SCREENING Hold:23-JAN-96

L5015-2 BOG866 27=JUL-95 29-JUL-95
TEMP 2
Location: RAD156-05
Water, i S 6010 ICP METALS Hold:23-JAN-96

L5015-3
TEMP 2
Location: 157
Water 1
Wszter 1
Water 1
Water 1
Water 1
Water 1

BOG8 6'6

S 300.0 CHLORIDE
S 300.0 FLUORIDE
S 300.0 NITRATE
S 300.0 NITRITE
S 300.0 PHOSPHATE
S 300.0 SULFATE

27-JUL-95 29-JUL-95

Hold:24-AUG-95
Hold:24-AUG-95
Hold:29-JUL-95
Hold:29-JUL-95
Hold:29-JUL-95
Hold:24-AUG-95

L5015-4
TEMP 2
Location: 160
Water 1

L5015-5
TEMP 2
Location: 157
Water 1
Water 1
Water i
Water. 1

L5015-6
° TEMP 2
Location: 157

L5015-7
TEMP 2
Location: 157

L5015-8•
TEMP 2
Lo.cation: 157

BOG866

S 180.1 TURBIDITY

B0G866

27-JUL-95 29-JUL-95

Hold:29-JUL-95

27'-JUL-95 29-JUL-95

28-AUG-95

28-AUG-95

28-AUG-95

28-AUG-95

28-AUG-95

S GAMMA SPEC LAL-0063 Hold:23-JAN-96
S GR ALP/BETA LAL-0060 Hold:23-JAN-96
S SR-90 LAL-0196 Hold:23-JAN-96
S U-ISOTOPIC LAL-0108 Ho1d:23=JAN-96

BOG86'6 27-JUL-95 29-JUL-95 28-AUG-95

B'OG8 6'6

B0G866.

27-JUL-95 29-JUL-95

2.7-JUL-95 2.9-JUL-95

Page 1

28-AUG-95

28-AUG-95
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (lnOl)

Jul 31 1995, 02:13 pm

Login Number: L5015
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L5015-9 BOG866 27-JUL-95 29-JUL-95 28-AUG-95
TEMP 2
Location: 157

L5015-10 B0G866. 27-JUL-95 29-JUL-95 28-AUG-95
TEMP 2
Location: 157

L5015-21 B0G866 27-JUL-95 29-JUL-95 28-AUG-95
TEMP 2
Location: 157
Water 1 S C-14 LAL-0209 Hold:23-JAN-96
Water 1 S TRITIUM(H3) LAL-0066 Hold:23-JAN-96

L5015-12 BOG867 27-JUL-95 29-JUL-95 28-AUG-95
TEMP 2
Location: 153
Filt H20 15 S 6010 ICP METALS Hold:23-JAN-96

L5015-13 REPORT TYPE 29-JUL-95 29-JUL-95 28-AUG-95
Location:
Water 1 S EDD - DISK DEL.^
Water 1 S INORG TYPE 4A RPT
Water 1 S RAD RPT TYPE 4F

^ ^. ePort -^-^Pe Gtnan0 c^ .

Page 2

• Signature: au^ -

Date: ^ • 3/ 9S-
i
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LOCICHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1n01)
Jul 31 1995, 08:42 am

Login Number: L5015
Account: 596 Bechtel Hanford, Inc. * Richland, WA

^ Project: BECHTEL-HANFORD Bechtel Hanford Project

27'=JUL-9'5 ..,29-JIJTi=95 28-AUG-95
TEMP 2
Location: RAD156-05
Water 1 S 300.0 CHLORIDE Hold:24-AUG-95
Water 1 S 300.0 FLUORIDE Hold:24-AUG-95
Water 1 S 300.0 NITRATE Hold:29-JUL-95
Water 1 S 300.0 NITRITE Hold:29-JUL-95
Water 1. S 300.0 PHOSPHATE Hold:29-JUL-95
Water 1 S 300.0 SULFATE Hold:24-AUG-95

L5015=4 SOG866" ':27-^7UL,-95 29=28-AUG-95
TEMP 2

.

Location: 133
Water 1 S 180.1 TURBIDITY Hold:29-JUL-95

L5015=5 BUG$6'6" 27JUI'-95,19-JUL-95 .28-AUG-95
TEMP 2
Location: 157
Water 1 S GAMMA SPEC LAL-0063 Hold:23-JAN-96
Water 1 S GR ALP/BETA LAL-0060 Hold:23-JAN-96
Water 1 S SR-90 LAL-0196 Hold:23-JAN-96
Water 1 S U-ISOTOPIC LAL-0108 Hold:23-J-AN-96

L50'15r6 , ,: B.OC;866
^ TEMP 2
Location: 157

7 JUL'.=45'.25'-JUL-95 28-AUG-95

, . ,.L5015'=7 :S0G866,
TEMP 2
Location: 157

L5015.=$ BOG856.
,. ,.:

TEMP 2
Location: 157

27: ^?E7T^';-55 25;-,?LIL.95' 28-AUG-95

JUL-,95 29-JLTi;=95.

Page 1

28-AUG-95

O1£
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LOCKHEED ANALYTICAL $ERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Jul 31 1995, 08:42 am

Login Number: L5015
Account: 596 Bechtel Hanford, Inc. * Richiand, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L5015=9 BOG86fi' 27=4ElL-9529-JUL-95 28-AUG-95
TEMP 2
Location: 157

Ii5015=10 ;:', ' .....,. ' . . , BOG866 27=JUL-9:5. 29-JUL-95'. 28-AUG-95
TEMP 2
Location: 157

L5015-11 °"?d . .1 , :BOG866 ,.' 27 JLTL-95 29-J'UL-95
TEMP 2

28-AUG-95

Location: 157
Water 1 S C-14 LAL-0209 Hold:23-JAN-96
Water 1 S TRITIUM(H3) LAL-0066 Hold:23-JAN-96

Ii5'A15=i2 ,;., BOG867 27-JUL-95;29-JUL-95 28-AUG-95
TEMP..,.2

Location: RAD156-05
Filt H20 15 S 6010 ICP METALS Hold:23-JAN-96

LS015-13.,:..;:: REPORT TYPE, . :.29-JUL=95 29-JDL-95 28-AUG-95
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT
Water 1 S RAD RPT TYPE 2

( GM Wes^n^•(nou:e ^-^ar^^r:^ -E-c; -
^ Pr'GjeCf Ckcinq2^t

BeC^.^( C1'iJi""^rcA ^C'r COC .

Page'2

Signature:

Date: 3 f` y^
0 1 a

^...

G^^9 5-q



LOCKHEED ANALYTICAL $ERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Jul 29 1995, 11:27 am

Login Number: L5015
Account: 512 Westinghouse Hanford Co. * Richiand, WA

Project: WESTINGHOUSE-HANFORD Westinghouse Hanford Project ( Richland,WA)

... .. .......... ...\Av^$.<Sa.Co.a uwk ..,... . v...... . n n . n....., , .P.QS.., .. .w..d^„AxAwaY, . . ... .oa..nh..tl,vRia.,

L5015-1 >r„ ;;< BOG866. "„ , .. ..t: 7,: JVL 95' 29 928;4UG-95
TEMP 2
Location: 157
Water 1 S Hold:23-JAN-96

L5'025-2 ^OG866<,.::..< 27«Jt^^i. ^5.,29;-J[II=9'S 28,:-AUG-95
TEMP 2
Location: 157
Water 1 S 6010 ICP METALS Holdz23-JAN-96

TEMP 2
Location: 157
Water 1 S 300.0 CHLORIDE Hold:24-AUG-95
Water 1 S 300.0 FLUORIDE Hold:24-AUG-95
Water 1 S 300.0 NITRATE Hold:29-JUL-95
Water 1 S 300.0 NITRITE Hold:29-JUL-95
Water 1 S 300.0 PHOSPHATE Hold:29-JUL-95
Water 1 S 300.0 SULFATE Hold:24-AUG-95

„ !i28-AUG-95

L5015'=4, „.;:; SqG866 27 JUL 95 29.:..JUL,-9,5 28-AUG-95
TEMP 2

m,.., m .

Location: 157
Water i S 180.1 TURBIDITY Hold:29-JUL-95

T5EMOP1525„ ., s &OG866 ,'...:. 27,SUL 95 JUL-95 28=AUG-95

Location: 157
Water 1 S GAMMA SPEC LAL-0063 Hold:23-JAN-96
Water 1 S GR ALP/BETA LAL-0060 Hold:23-JAN-96
Water 1 S SR-90 LAL-0196 Hold:23-JAN-96
Water 1 S U-ISOTOPIC LAL-0108 Hold:23-JAN-96

^ L5015':-6, y . , f3Y1^866 < , ,. , :2^. J^?^+> ^^^ 2^..JiIL 95; 28-AUG-95, ,. ...:':
TEMP 2
Location: 157

TEMP 2
Location: 157

L5015-8 ` SUG866
TENIP 2

,<.,..,,.,`

Location: 157

Page 1

02C

G7j-4s4&



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (in01)

Jul 29 1995, 11:27 an

Login Number: L5015
Account: 512 Westinghouse Hanford Co. * Richiand, WA

Project: WESTINGHOUSE-HANFORD Westinghouse Hanford Project (Richland,WA)

TJ5015 9 ..ii I10G866 ,.;; 27 JIIL 95,29'-JETh=95 28-AUG-95>.. .. ., ,.,, < ......... . . ..
TEMP 2
Location: 157

Water 1 S TRITIUM(H3) LAL-0066 Hold:23-JAN-96

L5015; 32 BdG867 : 27=JI7L-95,;' 29-JUL-95' '::, '2'8:-AUG-95
-TEMP 2

. ,

Location: 157
Filt H20 15 S 6010 ICP METALS Hold:23-JAN-96

L5015=13 ; REPORTTYPE: ;. 28 JiTL=95.29-JUL-95 : 28-AUG-95
Locationd

, . ... .r,

Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT
Water 1 S RAD RPT TYPE 2

4



Page 1 ofi

I CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUESTnc.Bechtel Hanford,
Data Turnaround

- . q Pdority

Collector Compeny Contact Telephone
Normal

K
i " R. E. Peterson ( 509) 372-9638

Project Designation Sampling Location SAF No.

100-KR-4 Groundwater Sampling - Round 8 100 K B95-069

Ice Chest No. Field Logbook No. Method of Shipment

ressderal ExFIC4 • ,/a - pe

Shipped To Offsite Property No.aW
W9S-0-Oa0c1-113

Bill of Lading/Air Bill No.
a90N635`T37Lockheed

Possible Sample Hazards/Remarks Preservetion HNOs Cool4o C Cool40C HNO3 Coo1 40C Cool4eC HNO,

Type of Container
G G PIG PIG G PIG G

No. of Container(s) 1 1 1 6 1 1 t

Special Handling and/or Storage
°°

Volume
SOOmL 500mL 250mL It It. 20mL SOOmL

C and6 C.Maintain samples between 2 .

ICP r
Anions Ilcl Turbidity Gross Trit6um, A^ivity ICP,

Metals -
- ^' p' ^° ^°' C-14 Scen Metels -
No. NO,. Gr°u B,ts,

TALSAMPLE ANALYSIS TAL Po, w2341236_
(Unfilter-

Geo

(Filterad)

ed{ , .e.na

Sample No. Matdx• Date Sampled ime Sampled

BOG866 W

r22
80G887 w

^ --- . . SPECIAL INSTRUCTIONS . - - M'W'r^
CHA^N C16 POSSE$SIDfd Sign/Prini Names s - sal

Relinquished By DatelTime Re y G DateMme ^l,^^ Semple analysie for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity
C

SE -^^+r
5°_

SON
ontractorby EPA 180.1 is being requested for information only. The ERC .

^'G- -Z2^ - acknowledges that the 48-hour colding time will not be met. w- W.I.

. R' ' e Dete(fime $Od aceived By Date/Iime 0- ou
A .Nr

The Activity Scan is for all sample numbers listed on this chain of custody. Ds. o,m soua.

efnquished By Dete/Time Received By Date/fime DL - Drun um:d.
T -Thaw,

. .. wl . Wla

t tb,ks
^ Relinquiehed By Dete/Time Received By DeteRme V - V,Qasnon

x - orMr

J LABORATQRY; Re ed Titie Dete/Time

> :SEtTION : L ;?_ 01

' ^FINALSAMPLE
- ate^me - _

isposalMethod Disposed By

DISP061TI0N''



Environmental
Restoration ERC TeamContractor

Interoffice Memorandum

Ta W. S. Thompson N3-06 DATE:

corms: R. L. Biggerstaff H4-91 MoM°

soaa:cr: 1995 Round 8 sampling for 100-SR-4

Job No. 2Z19Z
W,m RaP^ NO
OQt WA
OUc I06RIIJ
7M WA
OtA: H!A

9tjoa Cadc Am

July 5, 1995

S. K. De Me
Radiological Conirols
N3-06/376-2764

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the attached list of wells.

All wells listed in the attachment were reviewed for radiological content. No well listed has a
activity in excess of 100,000 pCi/1(<.1 uCi/sample based on a 1 liter sample size) nor any a

- activity in excess of 10,000 pCi/1 (<.01 uCi/1 based on a 1 liter sample). All wells show
activities < 2,000 pCi/gm (< 2 nCi/gm D.O.T. limit). The highest activity in recent samples is
1.56 E6 pCi/1(3(H3) and 150 pCi/1 a.

Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.
Monitoring requirements for down hole work such as pump removal will be determined based on
the history of each well on a case by case basis.

skd

6

02c

.. `. C^ `7 a ^t S4 v



Page 2

100-KR-4 GROUNDWATER SAMPLING ROUND 8

199-K-11
199-K-13
199-K-18
199-K-19
199-K-20
199-K-21
199-K-22
199-K-23
199-K-27
199-K-30
199-K-31

- 199-K-32A
199-K-32B
199-K-33
199-K-34
199-K-35
199-K-36
199-K-37
199-K-106A
199-K-107A
199-K-108A
199-K-109A „
199-K-110A
199-K-111A

° 699-70-68
699-73-61
699-78-62

024.

^5 `7 a. 4 Sq



WhG-SOW:93-0003
Revision 4

SAMPLE CHECK-IN LIST

5. Each sample is in a plastic bag? Yes [] No [k]

6. Sample holding times exceeded? Yes [^] No []

Date/Time Received: 1-a9-9s SDG#:

Work Order Number: - SAf #: )3 7.S'^064

Shipping Container ID: EV2L-l'S-pOI Chain of Custody

1. Custody Seals on shipping container intact? Yes [K] No (]

2. Custody Seals dated and signed? Yes [,c] No (}

3. Sample temperature 02

4. Vermiculite/packing materials is Wet [] Dry [^]

7. Samples have:
tape

k custody seals

8. Samples are:
) in good condition

broken

hazard labels
__appropriate sample labels

leaking
have air bubbles

9. Is the information on the COC and Sample bottles in agreement?

Yesk] No [ ]

Notes:

Sample Custodian/Laboratory:

Telephoned To:

Date: -.2_ Z'i 'rsS /^'i •^r^^

On By

33

02^

U7



LOCKHEED

Sample Login
Login Review Checklist

Lot Number L ^;' , C.

MA R' T I .N

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure

that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are iequired. These are the COC (or equivalent),
the login COC report, the sample.*summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SIJMMAItY REPORI'

1. Are all sample ID's correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are all analyses on the COC logged in for the
appropriate samples?

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching
procedures?

LOGIN CHAA^I OF

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE RECEIVING CHECKLIST

YES NO N/A Comment

-A- - -

x- - -

-K_ - -

^ - -

^- - -

-^ - -

YIS NO N[A Comment

x - -

- - ^-

M NO N/A Comment

1. Are all discrepancies between the COC and the login
noted (if applicable)? -X-

ZAA- ,,.!.
Aprimir^ si nature date secondary review signature

2 -a9-C?S-
02E

daD^^ ^ J l ^



^oakheed Analytical Seniices
,Sample Receiving Checklist,
Climt Name: 74..c2 -14s..4ib ,ob No. L So / < ,cooler.ID: ,-.,44

Page 1 of

COOLER CONDIITON N RfiCEIPT

Temperature of eooler upon rerdpt: L

temperature of temp. blank upon receipt:

Ya No • Commeeu/DIacrep.oefa

cuqody uaL intact

chmbt of custody praeat x -

blue ice (or equiv.) praaWfrozea
.24

red survey cempleted

SAMPf.E CONDITION UPON RBCSIPT

Yn No • CommmnlDlaerepaxta

all bapla labe]ed

samples hnact

proper eontnirwr used for #ample type
semple volume sufficleat for analysis
proper pres. indicated on the COC

VOA's contain headspece .

are samples bi-phaeie if so, indicate sample ID'S):

MISCELLANEOUS ff&MS
Yes No • CommmUlDLcrepaaeia

samples with short holding Nma

samples to subcontrect • -

ADDf17ONAr. CObA4HNTS/DISCREPANCISS

Complernd by / date: L • F

Srnt to the client ( ' t): Cliat's atgnature upon receipt:

aa: •.aaouatt8oapyaapmbGS8of+Y&xxpmoAab-O&+r°b'90e'a+°eW - - - . - . . - , . -

. :p^uemdawt8Llalaratkvaodnaviv6Le.tlmiAe totbe;guoprLm-L`fl,R(Abj361dJK - - - . . .

^krsioh 2.0 (11/11/94)

, .



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Westinghouse Hanford Co. * Richland, WA

B0G866

B0G867

REPORT TYPE

L5015-1
L5015-2
L5015-3
L5015-3
L5015-3
L5015-3
L5015-3
L5015-3
L5015-4
L5015-5
L5015-5
L5015-5
L5015-5
L5015-11
L5015-11

L5015-12

L5015-13
L5015-13
L5015-13

Water SCREENING
Water 6010 ICP METALS
Water 3000 CHLORIDE
Water 300.0 FLUORIDE
'Water 300.0 NITRATE
Water 300.0 NITRITE
Water 300.0 PHOSPHATE
Water 300.0 SULFATE
Water 180.1 TURBIDITY
Water GAMMA SPEC LAL-O
Water GR ALP/BETA LAL-
Water SR-90 LAL-0196
Water U-ISOTOPIC LAL-0
Water C-14 LAL-0209
Water TRITIUM(H3) LAL-(

Filt H20 6010 ICP METALS

Water EDD - DISK DEL.
Water INORG TYPE 2 RPT
Water RAD RPT TYPE 2

02£

^4s^1^c^-7



LocMeed Analylical Laboratory

Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

Analyst Name (Print) : L- Analysis Date: 01g1 9g'rob^ol/9s

Client(s) Name: Wr^&-Gar, gtsr- LAL Batch ID: 29-wtA -

Method No: O.O 4w., .% {$r= F . - Jbs ifA1`tt • , Instrument: \ L, - S S Z
u.t Ah/9S

Desciiption Yes No Comments

Completeness Review
1. Was required method/SOP followed?

2. Are all raw data available and labeled propflrly (e.g.,
methods used, units, sample IDs, dilution factors, reruns)?

3. Are all nonconformities in the raw data noted and/or
explained?

4. Were aIl the client samples analyzed for all constituents
and QC as specified on the LAL Bench Sheets?

Data Quality Assessment
5. Were samples properly preserved and analyzed within the ^ X xeu/wel on

method-specified holding time?

6. Are instrument calibration criteria met?

7. Are initial and continuing calibration verification data
(bracketing the samples of interest) within criteria?

8. Are bracketing initial and continuing calibration blank data 3

within criteria?

9. Are matrix spike and/or matrix spike duplicate ( if required) ^
recovery data within criteria?

10. Are method blank data within criteria?

11. Are duplicate precisiondata within criteria?

12. Are laboratory control sample data within criteria?

13. Has spike verification been performed adequately7 3 LAL /Dlsl: VP Initials:

• Sos-3

14. Hasthe status been updated in the ACS?

Notes and comments:

! certify, to the best ofmy h'rwwledge, that the data are acceptab(e and in Coinpbance with the laboratory poCrcies and
client requests, except as noted above.

^{ 52
^~ 0&I42I'7^ /^/

nalysYs Signature/Date Secondary Reviewer's Initials/Date



SW - 846

l CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

- BOG867
Lab Name: L.A.S. Contract: HANFORD

Lab Code: LOCK 'Case No.: 729WHD SAS No.: SDG No.: L5015F.

Matrix (soil/water): WATER Lab Sample.ID: L5015-12_

Level (low/med): LOW_ Date Received: 0,7/29/95

o Solids: 0.

Concentration Units (ug/L or mg/kg dry weight).: UG/L_

CAS No.- Analyte Concentration C Q

7429-90-5 Aluminum 38.7 B
7440-36-0 Antimony_ 58.0 U
7440-38-2 Arsenic 98.0 U
7440-39-3 Barium 33.9 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 5.0 U
7440-70-2
7440-47-3

Calcium
Chromium

52600
33.2

_ E

7440-48-4 Cobalt 6.0 U
7440-50-8 Copper 3.0 U
7439-89-6 Iron 13.5 B
7439-92-1 Lead 56.0 U
7439-95-4 Magnesium 5950
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 15.0 U
7440-09-7 Potassium 2430 B
7782-49-2 Selenium 87.0 U
7440-22-4 Silver 4.0 U
7440-23-5 Sodium 7230
7440-28-0 Thallium 50.0 U
7440-62-2 Vanadium 4.0 U
7440-66-6. Zinc 6.1 B

Calor Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM I - IN

7M
P
P
P
P
P
P
P
P
P
P
P_
P
P
P
P
P
P
P
P
P
P
P

Texture:

Artifacts:

17e



SW - 846

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

B0G866
Lab Name: L.A.S. Contract: HANFORD, I

Lab Code: LOCK -Case No.: 729WHT SAS No.: SDG No.: L5015W.

Matrix (soil/water): WATER Lab SampleID: L5015-2

Level (low/med): LOW_ Date Received: 07/29-/95

o Solids: 0,

Concentration Units (ug/L or mg/kg dry weight),: UG/L_

CAS No.- Analyte Concentration C Q

7429-90-5 Aluminum 52.2 B
7440-36-0 Antimony_ 58.0 U
7440-38-2 Arsenic_ 98.0 U
7440-39-3 Barium 31.0 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 5,.0 U
7440-70-2 Calcium 45100
7440-47-3' Chromium 46.9

_

7440-48-4 Cobalt 6.0 U
7440-50-8 Copper_ 3.0 U
7439-89-6 Iron 83.0 B
7439-92-1 Lead 56.0 U
7439-95-4 Magnesium 5280
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 15.0 U
7440-09-7 Potassium 2210 B
7782-49-2 Selenium 87.0 U
7440-22-4 Silver 4.0 U
7440-23-5 Sodium 6700
7440-28-0 Thallium 50.0 U
7440-62-2 Vanadium 4.0 U
7440-66-6. Zinc 7.2 B

Co,tor Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR_

ClarityAfter: CLEAR_

FORM I - IN

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
p

P
P

Texture:

Artifacts:

151



/.ocX AiraLyucat Labordvo>?y

Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

Analyss lVame fP^ntl. Mflcr Nys

Ciientis` Name Be"[ Hanford

Metitod'No. 180:1

escripton Yes :.No , . . :;'r Coenments

Completeness Review
1. Was required method/SOP followed? X

2. Are all raw data available and labeled properly (e.g.,
methods used, Units, sample IDs, dilution factors, reruns)? X

3. Are aU nonconformities in the raw data noted and/or
explained? X

4. Were all the client samples analyzed for all constituents
- and QC as specified on the LAL Bench Sheets? X

Data Quality Assessment
5. Were samples properly preserved and analyzed within the X

method-specified holding time?

6. Are instrument calibration criteria met? X

7. Are initial and continuing calibration verification data
(bracketing the samples of interest) within criteria? X

8. Are bracketing initial and continuing calibration blank data
within criteria? X '

9. Are matrix spike and/or matrix spike duplicate ( if required)
recovery data within criteria? X

10. Are method blank data within criteria? X

11. Are duplicate precision data within criteria? X

12. Are laboratory control sample data within criteria? X

13. Has spike verification been performed adequately? lAL /Dfsl: SVP ¢riSa/s:
X L5015-4

14. Has the status been updated in the ACS? X

Notes and comments:

a

Initials/Date
144

MkJnoMHwd 0ea244 ' H:^Oenn.I^oAWabe



Lockheed Analytical Laboratory
Metals Analytical Data

Technical Review Checklist
(Analyst)

a

Analyst Name /Printl: SepFra t_L„J.er instrument: T.Tq IcAp 6 t-c Method: ctPYeofo'

Batch Number Client Name Code Comments a.Mh sl,..t
nmlWJ YM

ACS
^certtl YM

727 p LAS e e l^YU ("n * ' ' ^^

7Z9 T w!>{{h 79LJ'1 /7P,1 R'.-l ¢ {6 I f re d 'C Per -.^J .. Na

7 Z'k fAr • >Q ^ 4 W. W.

10 Prep Blank data was not within criteria
11 Laboratory Control Sample was not within criteria
12 Duplicate Precision was not met
13 Matrix Spike recovery was not within criteria
00 Other

Dsscriptbn Yas No Commsnts

Complstenass Rsvisw
t. Were the standard operating procedures (SOP) followed?

2. Are all raw data available and labeled properly ( e.g., methods used,
units, sample IDs, dilution factors, reruns)?

3. Are all abnormalities in the raw data noted and/or explained?

4. Were,all the client samples analyzed for all constituents and OC as
specified on the LAL Bench Sheets? ^

Data Quality Assessment
S. Was the sample properly preserved and analyzed within the method-

specified holding time?
/

6. Were the instrument calibration criteria met? ^

7. Are the initial and continuing calibration verification samples data
bracketing the samples of interest within criteria?

3 IcB P.tld -Por SL.

8. Are the bracketing inigsl and continuing calibration blank data within
criteria?

^

9. For /CP Only. Are the interference check standard recovery data within
-' 'criteria?

^

Notes and comments: . ry ,^, ^ ve.

I cerdly, to the beet ofmy know/edps, that the data are eeeaptab/e and In comP6anw with the bbwuoty pofafia and cFant requests,
except w notd ebov&

a Si&AoC.U4 1 by
Analyst Signature/Date Secondary Reviewer Initials/Date

q t^ C
G`1^
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^

^

^

^

^

^

. ,

^

^

^

^

^

^

^[vc^rheed

ICP RUN LOG

Date: os A^ 9s . Stmf TFise: Wo,

Analyst: T.rr.., L: ^a,.dr End TYme: m!^ v

Sensitiviiy Check (io pp,n m. i to ppm am): 2.47 -

ICP FFIe Folder. S9521SA. DBF

QC REFERENCE PAGE: 30,

BATiCH fi COM1lfENTS

7Z '7 MY P Ia ce, ..d

7 1.J T ft (tswhn^

a W a . .

ANALYST.• DATE: os ,o^ ac

The sample loadLt{ 1&te are kept in a 3-dng binder next to the tnstrnment and will be bound as needed.

REVIEA'ER DATE:

LAL-95-LOG-0733

PagQ 000176
zoe



^

^

^

^

^

^

^

^

^

^

^

^

^

^

^

^

ICP RUN LOG - QC REFERENCE PAGE

Jo

SOURCE LOT NUMBER PREPARATTON
DATE

EXPIRATION
DATE

ICV rsr/o.., :.v. ^ r r ,

MIC<' wisr SCT 4 r r s^/ss /r/sc

CRI Iw.•r .,.tn Va.,w r v/r /

ICSA . 4rcre7 - + r

ICSAB s 9ioiF s /r

STD A ^c 3!s/ r 9!, /qS

STD B . o^ s r/c/ c /rl4s

if s+L se11:ea

SPISE A „q, : sc /u 9/r/vs

SPIKE B FW^ c.., Ascco. 91o1P76c27 = u

SPIKE C ,,.:< <«s vsoc+9 a/ /as u r ss

^[E'E d r ^ 4S/^S 3/96

LP ^^ YSl/8 z6 9G // 9S

Page prepared by:

Reviewer.

Date: cm^4r

Date:

LAL-95-LOG-0733

P^e 000307 2
0



LOCKHEED ANALYTICAL SERVICES ' .- .

RAD DATA REPORT ( ra01)

Bechtel H anford, I nc. * R ichland, WA

Bechtel Hanford Project ( Project BECHTEL-HANFORD)

Client Sample ID: B0G866 LAL Sample ID: L5015-5

Date Collected: 27-JUL-95 Date Received: 29=JUL-95 '. .

Matrix: Water Logi n Number: L5015 -`

Constituent . . . Anatyxed Satch
. ... .,.

ActiviYy;,
.. .

Errar;.,.. MQA. DataQUal ^ Units

Ac-228(Ra-228) 07-AUG-95 GAMMA SPEC LAL-0063 25798 -20. 16. 39. pCi/L
Co-58 07-AUG-95 GAMMA SPEC LAL-0063 25798 2.6 5.8 7.4 pCi/L
Co-60 07-AUG-95 GAMMA SPEC LAL-0063 25798 -2.0 3.0 10. pCi/L
Cs-137 07-AUG-95 GAMMA SPEC LAL-0063 25798 2.9 5.8 7.3 pCi/L
Eu-152 07-AUG-95 GAMMA SPEC LAL-0063 25798 -4. 11. 46. pCi/L
Eu-154 07-AUG-95 GAMMA SPEC LAL-0063 25798 0 12. . 38. p6i/L
Eu-155 07-AUG-95 GAMMA SPEC LAL-0063 25798 -7.0 6.4 18. pCi/L
Fe-59 07-AUG-95 GAMMA SPEC LAL-0063 25798 - 2.9 6.2 21. pCi/L
Pb-212 07-AUG-95 GAMMA SPEC LAL-0063 25798 6.5 9.7 14. pCi/L
Pb-214(Ra-226) 07-AUG-95 GAMMA.SPEC LAL-0063 25798 6. 12. 18. pCi/L
Ra-226(GAMMA) 07-AUG-95 GAMMA SPEC LAL-0063 25798 -150 110 170 pti/L
Ru-106

'
07-AUG-95 GAMMA SPEC LAL-0063 25798 - 6. 39. 69. pCi/L

U-235(GAMMA) 07-AUG-95 GAMMA SPEC LAL-0063 25798 8. 27. 40. pCi/L
Gross Alpha 22-AUG-95 GR ALP/BETA LAL-0060 25854 0.8 1.2 2.0 pCi/L
Gross Beta 22-AUG-95 GR ALP/BETA LAL-0060 25854 11.4 2.0 2.2 pCi/L
Total radio-strontium 23-AUG-95 SR-90 LAL-0196 25855 1.15 0.44 0.67 pCi/L
U-233/4 29-AUG-95 U-ISOTOPIC LAL-0108 26719 0.89 0.23 0.13 pCi/L
U-235 29-AUG-95 U-ISOTOPIC LAL-0108 26719 0.055 0.085 0.13 pCi/L
U-238 29-AUG-95 U-ISOTOPIC LAL-0108_26719 0.66 0.20 0.13 pCi/L

a

390

Page 2



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01) -

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD).

Client SampLe ID: B0G866 LAL Sample ID: L5015-11 ,. ,

Date Collected: 27-JUL-95 Date Received: 29-JUL-95

Matrix: Water Login Number: L5015

Constituent Ana(yzed Batch RCtivityB'rror: -'° MDA DataOual Units

C-14 26-AUG-95 C-14 LAL-0209 26505 311. 22. 12. pCi/L
H-3 24-AUG-95 TRITIUM(H3) LdL-006625853 2850 430 260 pCi/L

s

Page 3



94 n NotebookNo. ^^2y

A Ae-5 lc S Continued From PagePROJECf /y

I I I I I i I ^ ^ I I.I i I I i I

SECONDARY / WORKING LEVEL

STANDARD IIILUTION RECORD

otope:

rom NIST traceable standard?:'

endor or Certificate I.D. N of parent standard:

fluted source logbook I.D. ,/:,"

alance verification?:

iluent used:

7s .ns^ca3 g

W11

r 'haat7
u'r^3 .Zs' ^s,h4rok nx-• t hYk^k^'r g.^ :(..

'.'' ^ cz, ^^'^`4 ^srr/yJ°`:^^ "w >.1P^^ Sa5'^^1'evCR,nl^+ ^,.an/n`'

/^w-2^1^ R..Q Sr -ef^ •

yes
2wt -CPL -' 3 S-/va !

s1-ye NTs^ Sfn 4/ l9G
A. -z4l 91^ oz2S'_ t o-1

^leS

o . r ni N/vJ3

Diluent:

Density of diluent (g/ml):

a. Parent standard activity:

b. Amount of standard transferred:

c. Total amount of dilution:

d. Activity of dilution ja' b / cJ:

Dilution logbook I.D. #:

Y

A., -zelt y8r^^r /. e
L hhS,. -Yo _ v o ^, o•.. 8 -

Ao-t-zlr o.Sn^
, Y- o.-t G

©o i,., l,
A„t-12 YI 9.gIP • n.L

5^y 9° 6•^>C• %.L _ s°
to, p .^ L ^ g/ilSs

Q 2_ A u7 0- t^i t./

Prepared by: Preparation date: g1j4-9

Reviewed by: . ^. ^^ ,. . Review date: o c, . Q

v L
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ALPHA STANDARD SOLUTION

Radionuclide Am-241

Half Life: 432.7 ± 0.5 years

Catalog No.: 7241

Source No.: 388-100-1

Derrciptim of So6riae
a. Mass of solutioa

b. Chemical form:

c. Carrier cmtmt:

d. Dea.tity:

Radioimpozitias

Custompr: LOCKHEED ENGINEERING & SCIENCES Co.
P.O.No.: 06LAB1245

Refamce Datai November t 1991 12A MT.
Contained Radioactivity: 0.997

5.0007

AmC13 in 0.5N HCI
SMOL

Nooe added

1.0077
v*w/mt p w•c.

Now deteaed

None ddected

0.1994 CA19,O,

Mdind Of Calibratiaa

Weighed aliqaots of the solution were aswyed using a liquid rcintillation coontar.

.

LSQPOlB PRQDUCIB LABOBATO^
1100 Na =aystm Stteet..
Bn6mir, Catif®t 91504
n1n an - Wm

Q ALIPY CONTROL

Unostamty of Hcasmmeet

a. Systematic uncertainty in instrument calibratim

b. Random uxutainty in assay:

c. Random uwatainty in weighing(s):

d. Total imaAainty at the 99 % caafidmce level:

NL4T Tvoeffibiiiiy

This calibnticn is imPlicitly hawbb to the Nati

±2.0%

±0.7%

±0.0%

±2.7%

oasi Institute of Stsndacda aad TeclmoloQy.

Nals
1. Nuclar data were takm from 'Tabb of Lotopea'. Sevmth Editiaa, adited by Viryiaia S. Shirley.

2. IPL paRiciparoa in an NIST meaw:emeat saocaxe program to ewbtish and msinnin implicit

traxr6ility for a twmba of ouclides, bued on the blind asny(aod later NIST catifiaticn) of Staodard

Refetmce Materials. (As in NRC Regulatory Guide 4.15)
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NOTES

Approximately five milliliters of solution. Ampoule specifications:

body diameter 16S ± 0.5 mm
wall thickness 0.60 t 0.04 mm

barium content Icu than 2.5 percent
lead oxide content kss than 0.02 percent

other heavy elements trace quantities

(2) Solution density is 1.014. ± 0.002 g/mL at 21.5 °C.

(3) The overall uncertainty was formed by taking three times the quadratic combination of
standard deviations of the mean, or approudmations thereof, for the following:

a) liquid-scintillation measurements 0.01 percent
b) gravimetric measurements 0.05 percent
c) dead time 0.10 percent
d) background 0.01 percent
e) detection efficiency 0.30 percent
f) decay-scheme data 0.10 percent
g) half life 0.01 percent
h) radionuclidic impurities 0.10 percent

(4) The limit of detection for photon-emitting impurities is:

0.01 y iIg'I between 50 and 1900 keV.

(5) The limit of detection for alpha-particle-emitting impurities is:

0.05 a s',g't.

(6) NCRP Report Na 58, 2nd Edition, February 1985, p. 365.

a

For further information please contact Dr. Larry Lucas at (301) 975-5546.

4919-G

.,

^ 715
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NOTES ON THE USE
OF

STANDARD REFERENCE MATERIAL 4919G, STRONTIUM-90

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers are ,nad=

by volume, the density given on the certificate can be used to compute the activity per unit volume.

The activity given is the strontium-90 activity only. Because the strontium-90 is in equilibrium with

its yttrium-90 daughter, which is also a beta-particle emitter, the activity given should be doubled to

get the corresponding total beta-particle-emission rate.

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so that

evaporation, and the consequent change in the radioactivity concentration, is mi++i+*>;^ed. Glass
containers are best for storage.

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting. We recommend

that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to

the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium per

mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 ntL of emulsion-

type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generally sufficient to

prevent the radioactive strontium-90 from plating out on the vial walls. A set of liquid-scintillation

vials that cover a range of sample-solution masses should be prepared and monitored over several

days to ensure that the efficiency is constant.

The beta-particle counting efficiency will be somewhat less than unity. Acorrection for the loss of

low-energy beta particles can be computed using the integral-discriminator-extrapolation technique

(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing technique

with tritium (B.M. Coun+ey et 4 Int. J. Radiat. Isotopes 37 (1986) 403).

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time,

August 9, 1990. To convert from EST to your local time, the table given below can be used.

TO CONVERT FROM EST TO:

EDT Add 1 hour
CDT Same as EST
CST. Subtract 1 hour
11D1i Subtract 1 hour
MSg Subtract 2 hours
P17P Subtract 2 hours
pST Subtract 3 hours

UTC Add 5 hours

716
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ALPHA STANDARD SOLUTION

Radionuclide Am-241

Half L3fe: 432.7 t 0.3 ynn

Catalog No.: 7241

Sourca No.: 3SE-100-1

pmripeoz of Solaliol
a. Mas of iotuooc

b. Cbeninl faem:

C. Caesir maemC

d. Dmdtr:

Cuctomec: LOCKHEED ENGINEERING A SCIENCES
P.O.No.: 06LA81245

Refaaooe Duw Novembec 1 1991 i=qp li7.,

C^••r•:•+•d [tadio^edvity: 0.997 om

5.0007
ar.

AmG73 in O.SN HC!
Now addd

1.0077
^Id 13MC.

Naer demeeed

Nooa deteded

0.1994 „mmom

Yalrai of Caiiedm

Waioad al'w{uon of the aduooo wmm arayad oang a liquid seadiiom coarar.

Umotlitj at N^omm"
A. SyOaaMtio mowtaity 0 MMnmmt alibsiaa: ±20%

b. Raodom mornialY is amaT ±0.7%

C. Raedow I twt7 ill w4i~ak ±0.0li

d. ?dal oaosouty at tY 99'3S ooo6demoa Mwi: ±2.7%

NLTP TaoiYq
1lis odgndm ie impiiddy oaoambla so dY Nsdarl lostieroa of slydooda and Taesodoa.

.

Nolr
1. Noeirr do1a won ohs Ltaa 'Tabb of Lwopu'. 3wAwA Bd(sM diri by V'npia 3. 3tiidr7.

2. @L p^eoiprt is a! NISf aomwneom aruevina peopegg b aoY}ii ad smiauia impiidt

tnwiiiiqr be a amber of rrfibs, bawd an the blid aray(ai Sr NLtI' aed6rniaa) of 3tradrd

UilMoaYaMtiiL(As't NRC RegaWay C+uida4.13)

MU&wwn PRODM LAW"TORM
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ISOTOPE DII,UTION RECORD
^d'a^ a C • ^'hl - 2 `{ ^^ ^̂
$emdarvlWorkinQ LPVei Dilution /7^9

Date:Lq_^.3 Preparer's Name:U
•

Pipet Check / Balance Wt. Check Done

Diluted Source ID (log#): ^ 225- 'CD - ^

Diluent used: 0• ^C

A: Source activity: 21 d bM 14h+ ^17^. P PC^ /^- ^

B: Amount of source transferred:^

C: Total amount of dilution: 100 .(o Z 9 q/

OD: Activity of dilution (A*B/C): 2 237• 1`o G^/yml^/

E: Density of Diluent: ,0c> bnt-t

F: Activity by volume (D*E): 2 Z7 a-^^ a^Q l,q ^jtt^

Dilution Log Book ID:^

Reviewed by:^Date: 7 ^ 3

L

, . 11-
^ • Od

!a
'11 d q Cont nued on Page

•^^ 4w0^i a5 P•^^^ ReadandUnderstood8y r^
t!

Signed • oate Signed Date



U.S. Environmental Protaetion Agency

Environmental Monitoring Systems Laboratory•Las Vegas

Nuelear Radiation Assessment Division

Calibration Certificate

Z_ .1 .5 ' ?
AQ.5^51

Description
'^'"`O•'••°°^""°' Strontitun-90 28.6y^

"Cmu.,, ,n^.nt
Z'^ nano cu.wt .

in.mp.u^eYpMWnunW.. 94003-1 •

Measurement Activuyot ttrineipal radionuclide

,Ac,nhr
n« raT ON n,is sauniew

5.40 I nano ^°• " Strontium-90

April 1, 1994

- Activay ot daughter radionuclide

TM ca+eDN .n•niry ws .mwtiuw0.t tM 4FW0d tw,w by

5.40 II nano^^ Perr•'"

ON I" dougm« ^w+we Yttrium-9

Total mass of this sohnion

I Approximately 5.0

Method of measauanent

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Usetul t.ita
TM rofwonRiM has Mr&MIMw,p, 0. O hW twe..MC. y .....m.^ bv EMSL•Lv

We r.ownrnf thn tn's sMwisn,qww na be +ww .n.r L-August 1 9 94

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-90 in water.

7?2

....w .,e.



^ •c 5

Purity The manufacturerstates that activities other than that of the principal nuclide
and of its daughter nuclides, if any. were estimated/known to be.

less than
^

of the Prineipal activity(i) • ,,,
equal to

1 (2) I fess than % of the principal activityequal to

(3) iess than
equal to F---%1 of the principat activity

The activity of impurity (1) is not (2) is not (3) is not
included in the quotad'fipures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal aetivity had a standard error (sm) not greater than ± 0. 1%

(The 99.7% confidance limits are given by t(sm) where t is obtained from the student t factor

for the degree of freedom

The masimum uncertainty due to the assessable systamatic arrors (ditution, couminq• and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error (+ d- d•). Thesa have been estimated not to aspaad

I +3.8%or

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of

the quoted result from the true value. It is a combination of random arror 10ml at the 99.7%

confidanea limits and the worst casa estimate of the systantatie arrors (+d .-d •)
The overall uncertainty is therefore calculated on the basis of +Et(sm) +a] . - [asml .53

and is I + 4. 0%• - 4. 0% of the quoted radioaetiw aonantration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide. its

daughter nudidas and Impurities (no allowance for error in thasa assumptions or the

assumption of quoted half-life have been included in the statamant of accuracy above).

Strontium-90 decays 100 percent by beta emission to

yttrium-90. Yttrium-90 also decays 100 percent by

beta emission.

Chemical Carriar aonara per gram at solution: Other components:

COmposRlon

of Solution 30 micrograms strontitnn: 0.1 M HC1

Preservative:

Remarks

7?3
DateCertNicetePreparad April 26, 1994

Approval SiQnatura

- Ravised 1 /e4
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INITIA.L STANDARD DILUTION RECORD .

Standafd Information:'

Isotope: Vendor:. C-PA
Activity of Standard Received: uCi Vendor I.D. #

Weight of Standard Received (g): ^ 0 g LAL I,D. #: A CSa

Standard Activity (pCi/g): X i03 pCi/g NIST Traceable 7

Halflife in Years or Days: yrs Certificate #: Q^ '(

Reference Date: Receiver's Name:

Date Received:

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity (pCi/g):

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

i: Total Diluted Volume (mL)

e: Activity of Dilution by Weight (pCi/g) [a • b c):

Calculated Density of Solution (g/ml) Ic / dl:

Activity of Dilution by Volume (pCi/mL) le • f):

Dilution Logbook I.D. #:

U•

•14 x rn3

o -0

36.
-l - iSL -

4/7/

Prepared By: Preparation Date:

Reviewed By:

^

Review Date: 6^3 D^S d

Purity/Cross Check rformed By: Check Date:
.

Signed Signed DataDate



1AkLos Alamos Technical Associates, Inc.

8633 Gage Blvd. /Kennewlck, WA 99336/Telephone (509) 783-4369/FAX (509) 783-9661

October 11, 1995
bLATA95-198 M

PJ ^
N

49dMs. Joan Kessner
Bechtel
1022 Lee Boulevard
Richland, WA 99352

Subject: VB404.02, SDG LK5015-LAS

Dear Ms. Kessner:

Attached is the data validation report for analytical results for 100-KR-4

Groundwater Round 8, (SDG LK5015-LAS). The package was received by

Los Alamos Technical Associates on September 21, 1995.

If you have any questions, please feel free to contact me.

Sincerely,

^^
Marsha C. Webb
Deputy Project Manager

Attachment

cc: Jeanette Duncan, CH2M Hill
Don Smith, LATA
VB404.02
MCW/lb

In



DATA VALIDATION REFORT
for

100-KR4 GROUNDWATER ROUND 8
Metals Analysis
SDG LK5015-LAS
IATA VB404.02

Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

October 11, 1995
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100-KR-4 GROUNDWATER ROUND 8
Data Validation Nanative

IlV'IRODUCTION

All samples in Sample Delivery Group (SDG) LK5015-LAS (VB404.02) were validated at level D as
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services

ANALYSES REQUESTED

See Table 1.

DATA QUALdTY OBJECTIVES

Precision: Goals for precision were met with the exception of those items
discussed in the "Qualification Smnnr,ny Table".

Accuacy: Goals for accuracy were met.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: Detection limit goals were met for all sample results as specified

in the Remedial Investigalion/Feasibility Study Work Plcnz for the

100KR-4 Operable Unit, DOF/RL-90-21, Rev. 0.

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFiCIINCIFS

No major deficiencies were identified during data validation which required qualification of data as

unusable.

MINOR DEFICIENC'IF.S

Mmor deficiencies were identified during validation which required qualification of data as estimated.

See the "Qualification Smmmnuy Table".

40402MTL.NAR; Printed: 4-Oct-95, 3:22 pm 000002



Table I
Chain-of-Custody
Analysis Request

LATA ID #: VB404.02 SDG: LK5015-LAS
Sample Information Analyses Re uested

SAMPLE
NO.

DATE
COLLECTED MATRIX SAF

FIELD QC
INFO 1 2

B0G866 27-Jul-95 WATER B95-069 Sp lit of B0G820 X
B0G867 27-Jul-95 WATER B95-069 Split of B0G821 X

Method References:
Analysis Method

1. ICP Metals-TAL (Unfiltered) 6010
2. ICP Metals-TAL (Filtered) 6010

Printed 10/4/95, 12:11 PM 40402DST.XLS 000003



REFII2INCES

WHC 1993, Data Validation Procedzaz?s for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

DOE 1992, Remedial Investigcrtion/Feasibility Study Work Plan for the 100-KR-4 Operable Unit,
DOE/RL-90-21, Rev. 0, Department of Energy-Hanford, Richland, Washington.
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GLOSSARY OF VAIMATION APPLIED QUAId1M2S (CIIDVIISIRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as
follows.

U- Indicates the compound or analyte was analyzed for and not detected in the sample. The value
reported is the sample quantitation limit corrected for sample dilution and moisture content by
the laboratory.

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a
QC deficiency identified during data validation, the associated quantitation limit is an estimate.

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration
is an estimate, but the data are usable for decision making purposes.

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL
but less than the CRDL and is considered an estimated value.

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC
deficiency the data are unusable.

UR Indicates the compound or analyte was analyzed for and not detected in the sample.
Additionally, the data are unusable due to an identified QC deficiency.

40402MTI,.NAR; Printed: 4-Oct-95, 3:22 pm 000005



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as
follows.

Commonly used laboratory metals (inorganic) qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample.

B- Indicates the analyte concentration is less than the CRDL but greater than the IDL.

E- Indicates the value reported is estimated due to the presence of interference.

N- Indicates spiked sample recovery was not within the control limits.

40402MTL.NAR; Printed: 4-Oct-95, 3:22 pm 000006



Qualification SumYnaiy Table
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Qualification Summary Table

Inoraanics (Metals)
ANALYTE TYPE QUALIFIER

I
SAMPLES DQO REASON
AFFECTED

Antimony MINOR UJ BOG866 BLANKS Preparation blank value is negative
and outside acceptance criteria.

Iron MINOR U BOG866 BLANKS Preparation blank value is positive and
outside acceptance criteria.

Thallium MINOR UJ B0G867 BLANKS Preparation blank value is negative
and outside acceptance criteria.

Potassium MINOR U BOG866 B0G867 BLANKS Calibration blank value is positive and
outside acceptance criteria.

Thallium MINOR UJ BOG866 BLANKS Calibration blank value is negative and
outside acceptance criteria.

Calcium MINOR J BGG867 PRECISION Serial dilution percent difference is
outside acceptance criteria and the
sample results are greater than 50
times the instrument detection limit.

L;omments:
Sample BOG866 is a field split of B0G820 and B0G867 is a field split of B0G821. The field splits are evaluated in
SDG W0647-QES (VB404.04).

000008
Printed 10/10/95, 4:12 PM 40402QLS.XLS



Data Summwy Table
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METALS
DATA SUMMARY TABLE

LATA ID#: VB404.02 HEIS #:
Date:

Matrix:

B0G866
27-Jul-95
WATER

B0G867
27-Jul-95
WATER

Constituent CAS # Units Results Q Results Q
Aluminum 7429-90-5 pg/L 52.2 B 38.7 B
Antimony 7440-36-0 pg/L 58.0 UJ 58.0 U
Arsenic 7440-38-2 pg/L 98.0 U 98.0 U
Barium 7440-39-3 pg/L 31.0 B 33.9 B
Beryllium 7440-41-7 pg/L 1.0 U 1.0 U
Cadmium 7440-43-9 pg/L 5.0 U 5.0 U
Calcium 7440-70-2 pg/L 45100 52600

^Chromium 7440-47-3 Ng/L 46.9 33.2
Cobalt 7440-48-4 pg/L 6.0 U 6.0 U
Copper 7440-50-8 pg/L 3.0 U 3.0 U
Iron 7439-89-6 pg/L 83.0 U 13.5 B
Lead 7439-92-1 pg/L 56.0 U 56.0 U
Magnesium 7439-95-4 pg/L 5280 5950
Manganese 7439-96-5 pg/L 2.0 U 2.0 U
Nickel 7440-02-0 pg/L 15.0 U 15.0 U
Potassium 7440-09-7 pg/L 2210 'U 2430 U
Selenium 7782-49-2 Ng/L 87.0 U 87.0 U
Silver 7440-22-4 ug/L 4.0 U 4.0 U
Sodium 7440-23-5 pg/L 6700 7230
Thallium 7440-28-0 pg/L 50.0 UJ 50.0 UJ
Vanadium 7440-62-2 pg/L 4.0 U 4.0 U
Zinc 7440-66-6 Ng/L 7.2 B 6.1 B

000010

Shaded areas indicate changes by the validator.
10/4/95, 12:06 PM 40402DST.XLS, METALS



Sample Results (Fonm rs)
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SW - 846

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

- BOG866
Lab Name: L.A.S. Contract: HANFORD

Lab Code: LOCK Case No.: 729WHT SAS No.: SDG No.: L5015W

Matrix (soil/water): WATER Lab Sample ID: L5015-2_

Level (low/med): LOW Date Received: 07/29/95

Solids: 0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 Aumlinum 52.2 B
7440-36-0 Antimony 58.0 ,U
7440-38-2

_
Arsenic 98.0 U

7440-39-3
_

Barium 31.0 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium_ 5.0 U
7440-70-2 Calcium 45100
7440-47-3 Chromium 46.9

_

7440-48-4 Cobalt 6.0 U
7440-50-8 Copper 3.0 U
7439-89-6 Iron 83.0 X
7439-92-1 Lead 56.0 U
7439-95-4 Magnesium 5280
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 15.0 U
7440-09-7 Potassium 2210 X
7782-49-2 Selenium 87.0 U
7440-22-4

_
Silver 4.0 U

7440-23-5 Sodium 6700
7440-28-0 Thallium 50.0
7440-62-2 Vanadium 4.0 U
7440-66-6

_
Zinc 7.2 B

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR_

Clarity After: CLEAR_

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
p
P
P
P

Texture:

Artifacts:

FORM I - IN
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SW - 846

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: L.A.S. Contract: HANFORD
BOG867

Lab Code: LOCK Case No.: 729WHD SAS No.: SDG No.: L5015F

Matrix (soil/water): WATER Lab Sample ID: L5015-12

Level (low/med): LOW Date Received: 07/29/95

o Solids: 0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum 38.7 B
7440-36-0 Antimony_ 58.0 U
7440-38-2 Arsenic_ 98.0 U
7440-39-3 Barium 33.9 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 5.0 U
7440-70-2
7440-47-3

Calcium
Chromium

57600
33.2 -

_ _E

7440-48-4 Cobalt 6.0 U
7440-50-8 Copper 3.0 U
7439-89-6 Iron 13.5 B
7439-92-1 Lead 56.0 U
7439-95-4 Magnesium 5950
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 15.0 U
7440-09-7 Potassium 2430 X
7782-49-2 Selenium 87.0 U
7440-22-4 Silver 4.0 U
7440-23-5 Sodium 7230
7440-28-0 Thallium_ 50.0 ,a
7440-62-2 Vanadium 4.0 U
7440-66-6 Zinc 6.1 B

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

M

P
P
P
P
P
P
P f
P
P
P
P
P
P
P
P
P U
P
P
P
P UT
P
P

Texture:

Artifacts:

FORM I - IN
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LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

VALIDATION
A B C Z

LEVEL: U
I ,II

VALIDATION q WHC-CM-5-3, Rev. 0 WHC-SD-EN-SPP-002, Rev. 2PROCEDURE:

PROJECT: 100-KR-4 SDG: LK5015-LAS

{VALIDATOR: B MORRIS q- TA NO: VB404.02 DATE: 4-Oct-95

REVIEWER: B SEYMOUR p LAB: LAS CASE: N/A
DOE/RL-90-21,

SAF NO: B95-069 QAPP NO: Rev. 0 SAP NO: N/A

ANALYSES REQUESTED

q ICP Metals q ICP Metals
(Unfiltered) (Filtered)

6010 6010

SAMPLE NO. MATRIX SAMPLE NO. MATRIX
B0G866 WATER B0G867 WATER

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
YES NO NIA

Is technical verification documentation present? ^J qq

Is a case narrative present? qqq

2. HOLDING TIMES

Are sample holding times acceptable?

YES

q

NO

q

N/A

q

See HOLDING TIME SUMMARY form

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
YES NO N/A

Were initial calibrations performed on all instruments? q q q

Are initial calibrations acceptable? q q q

Are ICP Interference checks acceptable? ^ q q

Were ICV and CCV checks performed on all Instruments? ^ q q

Are ICV and CCV checks acceptable?

^

^:J q q

Validation calculation checks were performed and are acceptable. ^:.1 q q

11 If NO(s) are checked, see CALIBRATION DATA SUMMARY form 11

000015
40402MTL.XLS, Checklist

PNO-DVF-014, R2 10/4/95, 12:00 PM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

4. BLANKS YES NO NIA

Were ICB and CCB checks performed for all applicable analyses? q q q

Are ICB and CCB results acceptable? q q q

Were preparation blanks analyzed? q q q

Are preparation blank results acceptable? q q q

11 If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form 11

5. ACCURACY YES NO NIA

Were spike samples analyzed at the proper frequency? q q q

Are all spike sample recoveries acceptable? q q q

Are all elements spiked at an appropriate level? q q q

Was a post digestion spike analyzed? q q q

Are all post digestion spike recoveries acceptable? q q q

Were laboratory control samples (LCS) analyzed at the proper frequency? ^ q q

Are all LCS recoveries acceptable? q q q

Validation calculation checks were performed and are acceptable. q q q

11 If NO(s) are checked, see ACCURACY DATA SUMMARY form ii

6. PRECISION YES NO N/A

Were laboratory duplicates analyzed at the proper frequency? q q q

Are all duplicate RPD values acceptable? ^;,^ q q

Were MS/MSDs analyzed? q q q

Are all MS/MSD RPD values acceptable? q q q

Were ICP serial dilution samples analyzed at the proper frequency? ^.! q q

Are all ICP serial dilution %D values acceptable? q q q

Validation calculation checks were performed and are acceptable. q q q

11 If NO(s) are checked, see PRECISION DATA SUMMARY form 11

000016

40402MTL.XLS, Checklist
PNO-DVF-014, R2 10/4/95, 12:00 PM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

7. FIELD QC SAMPLES YES NO N/A

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? q q

Are field/trip blank results acceptable? (see Blank Data Summary form) q q

^y

^J

Are field duplicate RPD values acceptable? (see Field QC evaluation) q q

^y

lJ

Are field split RPD values acceptable? (see Field QC evaluation) q q q

Are performance audit sample results acceptable? q 4J q

Comments: The following field splits were Identified: BOG820/BOG866 and B0G821/B0G867.

Split results are evaluated in SDG W0647-QES (VB404.04).

8. FURNACE AA QUALITY CONTROL

W d li t i ti d?i

YES

q

NO

t

N/A

qere up ca e njec ons requ re

A ll d li t i ti %RSD bll

^ _I

q

^y

^Ire a caup e njec on ues accepta e?va

W l ti l ik i d 1^ U 1^ere ana y ca sp es requ re ?

A ll l ti l ik i bl

^y

q

^y

^Ire a ana y ca sp e recover es accepta e?

W MSA i d? iJ q

^y

Uas requ re

ll MSAA l bl q q

^y

^Jre a resu ts accepta e?

q q

^y

^ JValidation calculation checks were performed and are acceptable. .

9. REPORTED RESULTS AND DETECTION LIMITS

A l d f ll d l

YES

I:^1

NO

q

N/A

qre resu ts reporte requesteor a ana yses?

A ll d i thlt t d

^y

^=1

^y

^1 qre a s suppor e n e rawresu ata?

A lt l l

y

1^ t I qre resu s ca culated proper y?

D Ll

(^

1^

_

q qo resu ts meet the CRD s?

V lid h k

^y

J q qa ation calculation c ec s were performed and are acceptable.

Comments:

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40402MTL.XLS, Checklist
000017PNO-DVF-014, R2 10/4/95, 12:56 PM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SDG: LK5015-LAS VALIDATOR: B MORRIS DATE: 04-Oct-95

PROJECT: 100-KR-4 REVIEWER: B SEYMOUR LATA NO.: VB404.02

HEIS-SN
MATRIX
CODE ANALYSIS

DATE
COLLECTED

PREP
DATE

ANALYSIS
DATE

PREP
HT

(days)

Required
HT

(days)

ANALYSIS
HT

(days)

Required
HT

(days)
VAL
Q

BOG866 WATER ICP Metals 27-Jul-95 N/A OB-Au J5 N/A N/A 10 180 NONE

BOG867 WATER ICP Metals 27-Jul-95 N/A 06-Au -95 N/A N/A 10 180 NONE

40402MTL.XLS, hold times 00001.0
PNO-DVF-014, R2 101455, 12:00 PM



LATA INORGANIC ( METALS)

DATA VALIDATION CHECKLIST

BLANK DATA SUMMARY

SDG: LK5015-LAS VALIDATOR: B MORRIS DATE: 04-Oct-95

PROJECT: 100-KR-4 REVIEWER: B SEYMOUR LATA NO.: VB404.02

BLANKID ANALYTE RESULT
LAB
Q RT UNITS

2X
RESULT

5X
RESULT

10X
RESULT SAMPLES AFFECTED

VAL
Q

Prep Blank
BOG866 Antimon y 59.33 B 593.3 BOG666 UJ

Prep Blank
BOG866 Iron 40.93 B 204.85 B0G666 U

Prep Blank
B0G867 Thallium -55.43 B 554.3 B0G867 UJ

Cal Blank Patassium 636.3 3181.5 BOG866 BOG667 U

Cal Blank Thallium -94.9 B 189.8 B0G866 UJ

000019

404D2MTL.XLS, blanks
PNO-DVF-014, R2 10/4195, 4:02 PM



SW - 846

3
BLANKS

Lab Name: L.A.S. Contract: HANFORD

Lab Code: LOCK Case No.: 729WHD SAS No.: SDG No.: L5015F

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Analyte

Aluminum
Antimony_
Arsenic
Barium
Berylls.m
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium_
Silver
Sodium
Thalliuu
Vanadium
Zinc

Initial
Calib.
Blank
(ug/L) C

58.0 U
98.0 U
21.0 U
1.0 U
5.0 U

---!^2.0 U
3.0 U
6.0 U
3.0- U

12.0 U
56.0 U
50.0 U
2.0 U

15.0 U_
^00.0 U

87.0 U
4.0 U
70.0 U
50.0 U
4.0 U
4.0 U

Continuing Calibration
Blank (ug/L)

1 C 2 C 3

58.0
98.0
21.0-
1.0
5.0

---n72.0
3.0

6.0-
3.0_

12.0
56.0
50.0
2.0

15.0_
_600.0-

87.0
4.0

70.0-
50.0-
4 .0
4.0_

98.0_

21.0-
1.0
5.0

32.0
3.0
6.0
3.0

12.0
75.2_
50.0_
2.0_

15.0
_600.0_

87.0
4.0

70.0-
50.0-
4 .0
4.0_

FORM III - IN

58.0-
98.0
21.0-
1.0
5.0

32.0
3.0
6.0
3.0

12.0-
56.0
50.0_-
2.0_

15.0
_600.0

87.0
4.0

70.0
-60.3

4.0
4.0

11
Prepa-
ration

C Blank C
11

M

58.000
98.000
21.000
1.000
5.000

32.000
3.000
6.000
3.000

12.000
56.000
50.000
2.000

15.000
600.000
87.000
4.000

U -q-.-DD0 U
U 4.000 U

I- -

W 10,^(•r1^

P
P
P
P
P
P
P
P
P
0
P_
P
p

P
P
P
P
P
P
P
0
P

000020 ^'6



SW - 846

3
BLANKS

Lab Name: L.A.S. Contract: HANFORD

Lab Code: LOCK_ Case No.: 729WHT SAS No.: SDG No.: L5015W

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Initial
Calib.
Blank

Analyte (ug/L) C

Aluminum 29.0 U
Antimony_

_
58.0 U

Arsenic
_

98.0 U
Barium - 21.P U
Beryllium

_
1.0 U

Cadmium
_

5.0 U
Calcium

_
32.0 U

Chromium
_

3.0 U
Cobalt

_
6.0 U

Copper 3.0 U
Iron 12.0- U
Lead

_
56.0 U

Magnesium 50.P U
Manganese

_
2.0 U

Nickel
_

15.0 U
Potassium

_
600.0 U

Selenium - 87.0- U_
Silver

_
4.0 U

Sodium
_

70.0 U
Thallium

_
50.0 U

Vanadium 4.P U
Zinc

_
4.0 U

Continuing Calibration
Blank (ug/L)

1 C 2 C 3

29.0 U 29.0 U 29.0
58.0 U 58.0 U

_ _
58.0

98.0 U
_

98.0 U
_

98.0
21.0 U 21.0 U

_
21.0

1.0 U 1.0 U
_

1.0
5.0 U 5.0 U 5.0

32.0 U 32.0 U 32.0
3.0 U 3.0 U

_
3.0_

6.0_ U 6.0 U
_

6.0
3.0 U

_
3.0 U 3.0

12.0 U
_

12.0 U 12.0
56.0- U 75.2- B

_
56.0

50.0- U -50.0 U
_

50.0
2.0 U 2.0 U 2:0

15.0 U 15.0 U 15.0
_600.0 U

_
^00.0 U ----1^00.0

87.0 U 87.0 U 87.0_
4.0 U -4.0 U 4.0_

70.0 U 70.0 U
_

70.0
50.0- U 50.0- U _60.3_
4.0 U 4.0- U - 4.0
4.0 U

_
4.0 U 4.0

FORM III - IN

C

Prepa-
ration
Blank C

98.000 U
21.000 U
1.000 U
5.000 U

32.000 U
3.610 B
6.000 U
3.000 U

50.000
2.000

15.000
-7^00.000

87.000
4.000

70.000
50.000
4.000
4.000

U
U
U
U
U
U
U
U
U
U

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

^_̂ ,-qs

000021



SW - 846

3
BLANKS

Lab Name: L.A.S. Contract: HANFORD

Lab Code: LOCK Case No.: 729WHT SAS No.:

Preparation Blank Matrix (soil/water):

Preparation Blank Concentration Units (ug/L or mg/kg):

Analyte

Aluminum
Antimony_
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium_
Silver
Sodium
Thallium
Vanadium
Zinc

Initial
Calib.
Blank
(ug/L)

Continuing Calibration
Blank (ug/L)

1 C 2 C 3C

29.0 U
58.0 - U 58.0 U

-98.0 U_
21.0 U
1.0- U
5.0 - U

_

32.0 U
3.6 B_
6.0 U_
3.0 U

12.0 U
56.0 U

_

-50.0 U
2.0- U

_

- U -

636.3 _
U

_

4.0 U_
7 U_

4.0 U

FORM III - IN

SDG No.: L5015W

Prepa-
ration
Blank C M

P
P
P
P
P
P
P
P
P

P
P
P
P
P
P
P
P
P
P
P
P_

^-^'f,`^^°
6 46

OOU022 '



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

PRECISION DATA SUMMARY

SDG: LK5015-LAS VALIDATOR: B MORRIS DATE: 04-Oct-95

PROJECT: 100-KR-4 REVIEWER: B SEYMOUR LATA NO.: VB404.02

HEIS-SN ANALYTE RESULTS
LAB
Q

IDL
pg/L

1O'IDL
pg/L

50*IDL
IL

S
DIL
%D

CRDL
pg/L

CRDL
m g/Kg

CRDL
mg/Kg

P

RPD
%

CRDL
dif

MS/MSD
RPD

SAMPLES
AFFECTED

VAL
Q

B0G867 Calcium 52607.26 32 1600 13.3°h BOG867 J

BOG866 Al results are acce ptable.

000023

40402MTL.XLS, precision
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SW - 846

9
ICP SERIAL DILUTION

Lab Name: L.A.S. Contract: HANFORD

CLIENT ID NO.

B0G867 L

Lab Code: LOCK Case No.: 729WHD SAS No.: SDG No.: L5015F

Matrix (soil/water): WATER Level (low/med): LOW_

Concentration Units: ug/L

Analyte
Initial Sample
Result (I) C

Serial
Dilution

Result (S) C
Differ-
ence

A uinum
Antimony

38.71
58.00

B
U

145.00
290.00

U
U

_100 ^_

_
Arsenic 98.00 U 490.00 U
Barium
Beryllium

33.94
1.00

B
U

105.00
5.00_

U
U

100.0

Cadmium
_

5.00 U 25.00 U
Calcium
Chromium
Cobalt

52607.26_
33.20
6.00_

_

U

_
45622.86_

43.60_
30.00

B
U

13.3
_ .3_

Copper 3.00 U
_

15.00 U
Iron
Lead

_
13.54
56.00

B
U

_
60.00

280.00
U
U

_100.0

Magnesium
Manganese

_
5950.25_

2.00 U

_
5412.55
10.00-

B
U

_9.0_

Nickel
_

15.00 U
_

75.00 U
Potassium
Selenium

2434.05
87.00

B
U

_
4262.68_
435.00

B
U

_75.1

Silver 4.00 U 20.57 B
Sodium
Thallium

72$9.75_
50.00_ U

6913.97
250.00

B
U

_4.4

Vanadium 4.00 U
_

20.00 U
Zinc 6.14 B 20.00 U 100.0

FORM IX - IN

Q M

P
P
P
P

P
E P

PP
P
P

PP
P
P

PP

P
P
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LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

PERCENT RECOVERY (ICV/CCV)

SDG: LK5015-LAS

LATA No.: VB404.02

Analyte ICV/CCV ID

Aluminum ICV

Aluminum CCV

Zinc ICV

Zinc CCV

Date: 4-Oct-95

Validator: B MORRIS

Observed Value True Value

F 0 A

99652 100000

25217 25000

10122 10000

10222 10000

%R

99.7%

100.9%

101.2%

102.2%

PNO-DVF-014, R2

000025

40402MTL.XLS, ICV CCV recovery
10/4/95, 11:59 AM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

MATRIX SPIKE RECOVERY (MS)

SDG: LK5015-LAS Date: 4-Oct-95

LATA No.: VB404.02 Validator: B MORRIS

Spike Sample Sample Spike
Analyte Sample ID Result Result Added

F SSR SR SA

Aluminum 80G866 2073.79 52.18 2000

Zinc BOG867 558.49 6.14 500

%R

101.1%

110.5%

000026

40402MTL.XLS, MS recovery
PNO-DVF-014, R2 10/4/95, 11:59 AM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

PERCENT RECOVERY (LCS)

SDG: LK5015-LAS

LATA No.: VB404.02

Date: 4-Oct-95

Validator: B MORRIS

%R

Aluminum 2049.16 2000

500

102.5%

Zinc 525.82 105.2%

000027

40402MTL.XLS, LCS recovery

PNO-DVF-014, R2 10/4/95, 11:59 AM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

RELATIVE PERCENT DIFFERENCE

SDG: LK5015-LAS

LATA No.: VB404.02

Date: 4-Oct-95

Validator: B MORRIS

Original (Sample) Duplicate
Analyte Sample ID concentration concentration

OS D

Aluminum B0G866 52.18 61.17

Zinc B0G867 6.14 6.65

RPD

15.9%

8.0%

000028

40402MTL.XLS, RPD
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LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

SDG:

LATA No.:

Analyte

Magnesium (BOGS66)

Calcium (BOG867)

PERCENT DIFFERENCE (ICP SERIAL DILUTION)

LK5015-LAS Date: 4-Oct-95

VB404.02 Validator: B MORRIS

Analyte Concentration Analyte Concentration
before Dilution after Serlal Dilution

I S

5279.34 5333.04

52607.26 45622.86

%D

1.0%

13.3%

000029

40402MTL.XLS, serial dilution
PNO-DVF-014, R2 10/4/95, 11:59 AM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

SDG:

LATA No.:

INORGANICS RESULTS CALCULATION, WATER

LK5015-LAS Date: 4-OOt-95

VB404.02 Validator: B MORRIS

Concentration Dilution
Analyte from curve Factor Concentration (pg/L)

CONCW units DFW

Calcium (B0G866) 45.09 mg/L 1 45090

Zinc (BOG866) 0.0061 mg/L 1 6.1

000030

40402MTL.XLS, water results
PNO-DVF-014, R2 10/4195, 11:59 AM
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Lockheed Analytical Services Log-in No.: L5015
Quotation No.: Q400000-B

SAF: B95-069
Document File No.: 0729596
WHC Document File No.: 254

SDG No.: LK5015
Page 3

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

• One water sample for total metals analysis by EPA Method 6010. The samples were
prepared as LAS Batch 729BHT and analyzed for selected analytes as requested on the
chain of custody. Sample BOG866 (L5015-2) was used for matrix spike and duplicate
and serial dilution. All data flags due to the performance of the above-mentioned QC
are also associated with every sample digested with this batch.

Ho(ding Time Requirements

• All samples were analyzed within the method-specific holding times.

Internal Quality Control

• All internal quality control were within acceptance limits.

Sample Results

• The following qualifiers are reported on the basis of the techniques employed to
perform the analyses:

"P" ICP-AES

Nalini Prabhakar

Prepared By

08/1 1 /95

Date

000032 4'"y^^ I_8-flrT_



Lockheed Analytical Services Log-in No.: L5015
Quotation No.: Q400000-B

SAF: B95-069
Document File No.: 0729596
WHC Document File No.: 254

SDG No.: LK5015
Page 4

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

• One water sample for dissolved metals analysis by EPA Method 6010. As the
measured turbidity of the sample was less than 1 NTU, it was batched as 729BHD for
selected dissolved analytes as requested on the chain of custody. Sample BOG867
(L5015-12) was used for matrix spike and duplicate and serial dilution. All data flags
due to the performance of the above-mentioned QC are also associated with every
sample digested with this batch.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times.

Internal Quality Control

• All internal quality control were within acceptance limits with the following exceptions:

• In the analysis of calcium, the percent difference of serial dilution slightly exceeded the
10% control limit. This may be due to physical interferences. All calcium results for
the associated samples are flagged with an "E".

Sample Results

• The following qualifiers are reported on the basis of the techniques employed to
perform the analyses:

"P" ICP-AES

Nalini Prabhakar

Prepared By

08/11 /95

Date

000033



Cbain-of-Custody Infonnation
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... Page 1 of 1

inchtel HanfordB
4 EO

^^

CHAIN OF CUSTODY/SAMPLE ANALYSIS'REQUEST.,ec
Data TurnaroundIS

q Priority

Collector Company Contact Telephone
N Normal

-f.zzz
R. E. Peterson (509) 372-9638

'
Project Designation Sampling Location SAF No.

100-KR-4 Groundwater Sampling - Round 8 100 K B95-069

Ice Chest No. Field Logbook No.

''

Method of Shipment ii
d l E U 4F

C- 5^00 ^ - t^•/ a e era xpress .}

Shipped To Offsite Property No.aw
W05-0 ^Od0^1^^1 a,

Bill of Lading/Air Bill No.
dCt0y635 `137

Lockheed

Possible Sample Hazards/Remarks Preservation HNO3 Cool 49 C Cool4 0 C HNO3 Cool4 0 C Cool4 0 C HNO3

Type of Container G G P/G PIG G P/G G

No. of Container(s) 1 1 1 6 1 1 1

Special Handling and/or Storage Volume
6 SOOmL SOOmL 250mL 1L IL 20mL 500mLC.

Maintain samples between 2°C and 6

ICP s
Anions Ilcl Turbidity

Gm.. Tritium, Aqqvity ICP

Metals ^r' p' 90" Mph'' C-14 Scan Metals -
NO„ No. Groo Bete,

TAL
SAMPLE ANALYSIS TAL Po, U•2341235

(Unfilter- / 238. Sr-
90 G

(Fltered)

ad) , ertxne

Sample No. Matrix' Date Sampled ime Sampled "-- ' - -

BOG866 Vy

BoG867 W 7a7-9r rzi-arn

c

SPECIAL INSTRUCTIONS M't"'.

gHAIN [1F POSBESSION SignlPrint Names s - sai

shed By Date/Time Re e y G DeteRime /l^^^^-uRelin
Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity

C

SE - s.aiTMM

m^as^iq Contractorby EPA 180.1 is being requested for information only. The ER p.-
Z ^ -7'a 'S - 14 ,1 1 ^" - ecknowledgas that the 48-hour holding time will not be met. w- w•r«

n R' ' e DatelTime 0 gOd eceived By Date/Time ^:^

^^ le numbers listed on this chain of custody.Scan is for all samittiTh A DS - Drr.o soiaspye c v
DL - D iaL'

elinquished By Date/Time Received By Date/Time run .qr
r - n..o.
yn-ww

LWwL
Relinquished By Date/Time O Received By Date/Time ,

v veyntti°0-
% - OtMr

LABORATQfiY . Re i ed Title Date/Time

SECTION;>^. L ^- -
^ <S Zg

FINAL SAMPLE
imebm

disposal Method Disposed By

DIS POSITION ' - ---------------------------------------



END OF PACKAGE
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100-HI2-4 GROUNDWATER ROUND 8
Data Validation Nanative

INIRODUCTION

All samples in Sample Delivery Group (SDG) LK5015-LAS (VB404.02) were validated at level D as

defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECUNES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met.

Sample Result Verificalion: All sample results were supported in the raw data.

Detection Limits: Detection limit goals were met for all sample results as specified
in the Remedial Investigation/Feasibility Study Work Pkmfor the

100KR-4 Operable Unit, DOE/RL-90-21, Rev. 0.

Completeness: The data package was 86% complete for all requested analyses.

Major deficiencies were identified during validation which required qualification of data as unusable.

See the "Qualification Summary Table".

MINOR

Minor deficiencies were identified during validation which required qualification of data as estimated.

See the "Qualification Sunmrary Table".

40402GNC.NAR; Printed: 11-Oct-95, 10:54 am 000002



LATA ID #: VB404.02 SDG: LK5015-LAS

Table 1
Chain-of-Custody
Analysis Request

Sample Information Analyses Requested
SAMPLE

NO.
DATE

COLLECTED MATRIX SAF
FIELD QC

INFO 1 2
B0G866 27-Jul-95 WATER B95-069 Split of B0G820 X X

Method References:
Analysis Method

1. Anions (CI,F,NOZ,NO3,PO4,SO4) 300.0

2. Turbidity 180.1

Printed 10/4/95, 11:15 AM 40402DST.XLS 000003



REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,

Westinghouse Hanford Company, Richland, Washington.

DOE 1992, Remedial Investigation/Feasibility Study Work Plan for the 100-KR-4 Operable Unit,
DOE/RL-90-21, Rev. 0, Department of Energy-Hanford, Richland, Washington.
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as

follows.

U- Indicates the compound or analyte was analyzed for and not detected in the sample. The value

reported is the sample quantitation limit corrected for sample dilution and moisture content by

the laboratory.

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a

QC deficiency identified during data validation, the associated quantitation limit is an estimate.

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration

is an estimate, but the data are usable for decision making purposes.

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL

but less than the CRDL and is considered an estimated value.

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC

deficiency the data are unusable.

UR- Indicates the compound or analyte was analyzed for and not detected in the sample.

Additionally, the data are unusable due to an identified QC deficiency.

40402GNC.NAR; Printed: 28-Sep-95, 6:49 pm 000005



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as
follows.

Commonly used laboratory general chemistry qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample.

H- Sample analysis performed outside of method-or client-specified maximum holding time
requirement.

B- For CLP analysis only - Reported value is less than the contract required detection limit (CRDL)

but greater or equal to the instrument detection limit (IDL).

40402GNC.NAR; Printed: 4-Oct-95, 10:53 am 000006



Qualification Summary Table
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Qualification Summary Table

General Chemistrv
ANALYTE TYPE QUALIFIER SAMPLES

AFFECTED
DQO REASON

Ortho-Phosphate MAJOR UR BOG866 HOLD TIME Holding time is exceeded by greater
than 2 times.

Nitrate MINOR J B0G866 HOLD TIME Holding time is exceeded by 2 times.
Nitrite MINOR UJ B0G866 HOLD TIME Holding time is exceeded by 2 times.

Printed 9/28/95, 5:38 PM 40402QLS.XLS 000008



Data Summary Table
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GENERAL CHEMISTRY
DATA SUMMARY TABLE

LATA ID#: VB404.02 HEIS #:
Date:

Matrix:

B0G866
27-Jul-95
W

Constituent CAS # Units Results Q
Chloride by IC 16887-00-6 mg/L 3.9
Fluoride by IC 16984-48-8 mg/L 0.093 B
Sulfate by IC 14808-79-8 mg/L 34
Nitrate by IC 14797-55-8 mg/L 4.1 ^^':,j

^Nitrite by IC 17497-65-0 mg/L 0.002 ^fit
Ortho Phosphate by IC 14265-44-2 mg/L 0.020
Turbidity TURBIDITY NTU 0.94

000010

Shaded areas indicate changes by the validator.
10/4/95, 10:57 AM 40402DST.XLS, GENERAL CHEMISTRY



Sample Results (Form I's)
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LOCKHEED ANALYTICAL SERVICES

Sample Results

lClient Sample ID: B0G866 [Date Collected: 27-JUL-95

IMatrix: Water Date Received: 29-JDL-95
i

jPercent Solids: N/A

CunetituenE-, Uiztt&

.

Me#hod

.,.:...

Resutt Pro]e¢t:
Reporting

Data
Quatifier(s)

Date
Analyzed

LAS
BaCFh^io

- I.AS ^
SanplelED.

Turbidity NTU 180.1 0.94 N/A 29-JUL-95 25751 L5015-4

Chloride mg/L 300.0 3.9 0.020 31-JUL-95 25760 L5015-3

Ftuoride mg/L 300.0 0.093 0.10 B 01-AUG-95 25761 L5015-3

Nitrate-N mg/L 300.0 4.1 0.020 lf,. 31-JUL-95 25762 L5015-3

Nitrite-N mg/L 300.0 < 0.002 0.010 M1^u3 31-JUL-95 25763 L5015-3

Ortho Phosphate mg/L 300.0 < 0.020 0.10 Nl1, N 01-AUG-95 25764 L5015-3

Sutfate mg/L 300.0 34. 0.10 31-JUL-95 25765 L5015-3

q'2$



Checklist
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LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

VALIDATION
B C

e PsF ^g
^LEVEL y,^ G b 3 N :; x.r.<..<..a. .:.r.":-:.,s<.Fa....... ..... .. . . ..

VALIDATION q WHC-CM-5-3, Rev. 0 WHC-SD-EN-SPP-002, Rev. 2
PROCEDURE:

PROJECT: 100-KR-4 SDG: LK5015-LAS
ta ^o-^-

VALIDATOR: BJ SEYMOUR LATA NO: VB404.02 DATE: 28-Se p-95

\REVIEWER: BJ MORRIS ^a LAB: LAS CASE: N/A
DOE/RL-90-21,

SAF NO: B95-069 QAPP NO: Rev.0 SAP NO: N/A

ANALYSES REQUESTED

q Anions IYY Turbidity
300.0 180.1

COMMENTS:
SAMPLE NO. MATRIX
B0G866 WATER

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

Is a case narrative present?

2. HOLDING TIMES

Are sample holding times acceptable?

YES NO N/A

q q

[;^-1 q q

YES NO NIA

t! a q

II See HOLDING TIME SUMMARY form II

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable?

Were calibration checks performed on all instruments?

Are calibration checks acceptable?

Validation calculation checks were performed and are acceptable.

^^y1 q q

^^1y q q

^^y1 q q

4J q q

^ q q

If NO(s) are checked, see CALIBRATION DATA SUMMARY form 11

40402GNC.XLS, Checklist
00001A
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LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

4. BLANKS YES NO N/A

Were laboratory blanks performed for all applicable analyses?

Are laboratory blank results acceptable? 1y

Were preparation blanks analyzed? ^^1y q ^J

Are preparation blank results acceptable? qq

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form

5. ACCURACY
YES NO N/A

Were spike samples analyzed at the proper frequency?

Are ikll l i t bl ?

1

q

q

q

q

qsp e samp e recover es accepa a e

W l b t t l LCSl l d h f

^y

1 q qere a ora ory con ro es ( ) anasamp yze at t e proper requency?

A ll LCS i bl ?

y

;:1^ q qre a recover es accepta e y^

q

^y

Validation calculation checks were performed and are acceptable. ^1 ^.1

If NO(s) are checked, see ACCURACY DATA SUMMARY form

6. PRECISION
YES NO N/A

Were laboratory duplicates analyzed at the proper frequency?

A ll d li RPD bl

4^^y1

::1[

q

q

q

qre a up cate ues accepta le?va

W MS/MSD l d

y^

tJ q

^y

^!ere s ana yze ?

A ll MS/MSD RPD l bl q q

}

re a va ues accepta e? ^y

L J q qValidation calculation checks were performed and are acceptable. ^

11 If NO(s) are checked, see PRECISION DATA SUMMARY form

7. FIELD QC SAMPLES
YES NO N/A

Were field QC samples (fieid/trip blanks, duplicates, splits, performance audit) identified? U q q

Are field/trip blank results acceptable? (see Blank Data Summary form) q q
r7i
t==1

Are field duplicate RPD values acceptable? (see Field QC calculations) q ^!
F--1
:Jt

Are field split RPD values acceptable? (see Field QC calculations) q q

^

^=1

Are performance audit sample results acceptable?

^y

^J q

y

^l

Comments: Sample B0G866 is identified as a split of BOG820. The split will be evaluated

in SDG# W0647-QES, (LATA ID # VB404.04).

40402GNC.XLS, Checklist MO®=
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LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

8. ANALYTE QUANTITATION YES NO N/A

Was analyte quantitation performed properly? q U q

Are results calculated properly? q q q

Validation calculation checks were performed and are acceptable. ^J q q

Comments:

9. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses?

Are all results supported in the raw data?

Do results meet the CRDLs?

Validation calculation checks were performed and are acceptable.

Comments:

YES

q

^.!

q

NO

^..!y

4.,J

q

^1

NIA

q

q

q

q

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

000016
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LATA GENERAL CHEMISTRY

DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SDG: LK5015-LAS VALIDATOR: BJ SEYMOUR DATE: 28-Sep-95

PROJECT: 100-KR-4 REVIEWER: BJ MORRIS LATA NO.: VB404.02

HEIS-SN
MATRIX
CODE ANALYSIS

DATE
COLLECTED

PREP
DATE

ANALYSIS
DATE

PREP
HT
da s

Required
HT

(days)

ANALYSIS
HT
da s

Required
HT

(days)
VAL
Q

BOG866 WATER Anions(C1,SO4) 27-Jul-95 N/A 31-Jul-95 N/A N/A 4 28 NONE

B0G866 WATER Anions Fluoride 27-Jul-95 N/A 01-Aug-95 N/A N/A 5 28 NONE

BOG868 WATER Anions(NOz,NO3) 27-Jul-95 N/A 31-Jul-95 N/A WA 4 2 J/UJ

BOG866 WATER Anions(PO4) 27-Jul-95 N/A 01-Aug-95 N/A N/A 5 2 UR

BOG866 WATER Turbidi 27-Jul-95 N/A 29-JU1-95 N/A N/A 2 2 NONE

000017
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LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

LINEAR REGRESSION ANALYSIS

SDG: LK5015-LAS

LATA No.: V3404.02

Analyte/Calibration Date: Chloride/7-31-95

Concentration Absorbance

Date: 28-Sep-95

Validator: BJ SEYMOUR

x y

0.000 0 0.9996 0.9993

20.000 39700

50.000 142275 slope x intercept

100.000 196518 2270.4440 23.4434

1000.000 1972288

5000.000 11348591 1/slope y intercept

0.0004 51544.574

LINEAR REGRESSION ANALYSIS

SDG: LK5015-LAS

LATA No.: VB404.02

Analyte/Calibration Date: Turbidity/7-29-95

Concentration Absorbance

Date: 28-Sep-95

Validator: BJ SEYMOUR

x y

0.00 0.00 1.0000 1.0000

5.00 4.18

10.00 8.40 slope x intercept

20.00 16.70 0.8347 -0.0185

40.00 33.400

1/slope y intercept

1.1980 0.0155

Ot3M18
40402GNC.XLS, linear regression
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LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

PERCENT RECOVERY (ICV/CCV)

SDG: LK5015-LAS Date: 28-Sep-95

LATA No.: V13404.02 Validator: BJ SEYMOUR

Analyte Sample ID Observed Value True Value

I O A

Chloride ICV 942.450 1000

Chloride CCV 955.046 1000

Turbidity ICV 7.80 8

Turbidity CCV 20.47 20

%R

94%

96%

98%

102%

000019
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LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS)

SDG: LK5015-LAS Date: 28-Sep-95

LATA No.: VB404,02 Validator: BJ SEYMOUR

Spike Sample Sample Spike
Analyte Sample ID Result Result Added

SSR SR SA

Chloride 30G866 44.374 3.863 40.00

Turbidity B0G866 6.02 0.94 5.00

PNO-DVF-013, R2
40402GNC.XLS, MS recovery

10/4/95, 11:10 AM
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LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

PERCENT RECOVERY (LCS)

SDG: LK5015-LAS Date: 28-Sep-95

LATA No.: VB404.02 Validator: BJ SEYMOUR

Chloride

Observed value

OLCS

949.983

True value %R

ALCS

1000 95%

100i0cm
40402GNC.XLS, LCS recovery
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LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

RELATIVE PERCENT DIFFERENCE

SDG:

LATA No.:

LK5015-LAS

VB404.02

Date: 28-Sep-95

Validator: BJ SEYMOUR

Original (Sample) Duplicate
Analyte Sample ID concentration concentration

OS D

Chloride B0G866 3.863 3.891

Turbidity B0G866 0.94 1.00

RPD

1%

A 9o/

40402GNC.XLS, RPD 0000=
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LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION, WATER

SDG: LK5015-LAS Date: 28-Sep-95

LATA No.: VB404.02 Validator: BJ SEYMOUR

Concentration Dilution
Analyte from curve Factor Concentration

I CONCW units DFW

Chloride B0G866 3.863 mg/L 1 3.9

Turbidity BOG866 0.94 NTU 1 0.94

40402GNC.XLS, water results
DOW=
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Laboratory Case Narrative
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Lockheed Environmental Systems & Technologies Co.
Lockheed Analytical Services
975 Kelly Johnson Drive Ias Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED MA

August 31, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.
345 Hills
P.O. Box 969
Richland, WA 99352

RE: Log-in No.:
Quotation No.:
SAF:
Document File No.:
BHI Document File No
SDG No.:

L5015
Q400000-B
B95-069
0729596
254
LK5015

RT/N

4
MP]^1

12WO
Do
Ugla

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on July 29, 1995. The temperature of the cooler upon receipt
was 2°C. Sample containers received agree with the chain-of-custody documentation.
Sample containers were received intact. Samples were not received in time to meet the
analytical holding time requirements. Method 180.1 Turbidity and Method 300.0 Nitrate,
Nitrite and Ortho Phosphate were received out of holding time.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation; analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representinq the samoles received within this arouo.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 943-4423.

000025 X4



Lockheed Analytical Services Log-in No.: L5015
Quotation No.: Q400000-B

SAF: B95-069
Document File No.: 0729596
WHC Document File No.: 254

SDG No.: LK5015
Page 1

Release of this data report has been authorized by the Laboratory Director or the Director's
designee as evidenced by the following signature.

" I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following signature."

Sincerely,^

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control

000026
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Lockheed Analytical Services Log-in No.: L5015
Quotation No.: Q400000-B

SAF: B95-069
Document File No.: 0729596
WHC Document File No.: 254

SDG No.: LK5015
Page 2

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements
• One water sample was received for LK5015 and analyzed in batch 729 bh for selected

analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method

BOG866 L5015-4 DUP, MS 180.1 Turbidity

BOG866 L5015-3 DUP, MS 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate and Sulfate

Holding Time Requirements
All samples were analyzed within the method-specific holding times with the exception
of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were
received outside of holding time. All associated samples are flagged with an "H".

Method Blanks
The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control
All Internal Quality Control were within acceptance limits.

Kay McCann
Prepared By

Auoust 2. 1995
Date

2'70000

4J \ q^
jiQJ

01J/

^



Chain-of-Custody Information
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Page 1 of 1
Bechtel Hanfard, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS'REQUEST

Data Turneround

i iI] PCollector Company Contact Telephone
r or ty

1" ^ R. E. Peterson (509) 372-9638 N Normal

Project Designation Sampling Location SAF No.
100-KR-4 Groundwater Sampling - Round 8 100 K 895-069
Ice Chest No. . Field Logbook No. Method of Shipment

d^fe^ S'-00/ ^'^• / p fJ-yQitFederal Express
Shipped To Offsite Property No.. w

a Bill of Lading/Air Bill No.
Lockheed wes^o-oaal-^a a90y635937
Possible Sample Hazards/Remarks

Preservation
HNOs Cool4°C Cool4°C HNO3 Cuol4°C Cool4'C HNO3

Type of Container
G G P/G P/G G P/G G

No. of Container(s) 1 1 1 6 1 1 1
Special Handling and/or Storage

Volume
Maintain samples between 2°C and 6°C. SOOmL 500mL 250mL 1L 1L 20mL 500mL

ICP s
Aniuns OCI Turbidity Gr°ss TriBum, AAvth' ICP

Metels -
p. ^,

I+q• NO,.

Ws
Gr°ss est°,

C-14 Scan Metels -
SAMPLE ANALYSIS TAL PO. lL$341235 TAL

(Unfilter- 1238, er• ( Fltered)
Pv ed) 90, Gemm°

Semple No. Metdx' Date Sampled ima Sampled `- - - ` - - - - - ° - - ^c;-•. -i - - - -

BOG866 W •,^.7-^S' ^^"^ ^

BOG867 W -7a^- vr

CHAIN OF POSSESSIDN SignfPdnt Names
SPECIAL INSTRUCTIONS M.ei»•

s - swi
Relinquished By Date/Time e y ^'j Date/Time Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity ee - s.dim.^n

Pr^ z ^ a•s- ^ ^
d

by EPA 180.1 is being requested for information only. The ERC Contractor so- swa
SL -^"d`°

R^ ' e DatelTime O gOd By
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100-KR-4 GROUNDWATER ROUND 8
Data Validation Nanative

IlV'iRODUCiTON

All samples in Sample Delivery Group (SDG) LK5015-LAS (VB404.02) were validated at level D as
defined in the Data Validation Procedures for Radiochemical Analysis (WHC-SD-EN-SPP-001, Rev. 1).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY O

Precision: Goals for precision were met.

Accmacy: Goals for accuracy were met with the exception of those items
discussed in the "Qualificaflon Summary Table".

Sample Result Verification: All sample results were supported in the raw data.

Detection Iimits: Detection limit goals were met for all sample results as specified
in the Remedfal Investigation/Fearibility Study Work Plcmfor the
100-KR-4 Operable Unit, DOFJRL-90-21, Rev. 0.

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIINCIES

No major deficiencies were identified during data validation which required qualification of data as
unusable.

1VIINOR DEFiC1INCIFS

Mmor deficiencies were identified during validation which required qualification of data as estimated.
See the "Qualification Sammary Table".

40402RAD.NAR; Printed: 11-Oct-95, 9:31 am 00000/2



Table 1
Chain-of-Custody
Analysis Request

LATA ID #: V6404 02 Rflr-• I KFn1F_I OR

Sample Information Anal ses Requested
SAMPLE

NO.
DATE

COLLECTED MATRIX SAF
FIELD QC
INFO 1 2 3 4 5 6 7 8 9

BOG866 27-Ju1-95 WATER B95-069 S p lit of BOG820 X X X X X X X X X

Method References:
Analysis

1. Gamma Scan
2. Gross Alpha

3. Gross Beta

4. Strontium-90
5. Uranium-233/234,-235,-238
6. Carbon-14
7. Tritium
8. Rad Screen
9. Activity Scan

Method

LAL-91-SOP-0063

LAL-91 -SOP-0060

LAL-91-SOP-0060

LAL-91-SOP-0196

LAL-91-SOP-0108

LAL-91-SOP-0209

LAL-91-SOP-0066

Lab Specific

Lab Specific

NOTES: (complete documentation of these notes can be found in the Supplemental Information Section of this report)
NOTE 1: The rad screen was deemed unnecessary prior to off-site shipment.

Printed 10/10/95, 15:22 40402DST.XLS 000003



REFERENCES

WHC 1993, Data Validation Procedzaesfor Raeliochemical Analyses, WHC-SD-EN-SPP-001, Rev. 1,
Westinghouse Hanford Company, Richland, Washington.

DOE 1992, Remedial Investigation/Fearibility Study Work Plcm for the 100-KR-4 Operable Unit,
DOE/RLr90-21, Rev. 0, Department of Energy-Hanford, Richland, Washington.

40402RAD.NAR; Printed: 11-Oct-95, 9:31 am 000ovT



GLOSSARY OF VALIDATION APPIIED QUALIFIII2S (RADIOCHEIVIISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as
follows.

U- Indicates the constituent was analyzed for, but was not detected at a concentration above the
Mniimum Detectable Activity (MDA). The concentration reported is the sample result corrected
for sample aliquot size, dilution factors, and percent solids (in the case of solid matrices) by the
laboratory. The associated data should be considered usable for decision making purposes.

UJ- Indicates the constituent was analyzed for and was not detected at a concentration above the
Mniimum Detectable Activity (MDA). Due to a quality control deficiency identified during data
validation, the result reported may not accurately reflect the sample concentration. The
associated data should be considered usable for decision making purposes.

J- Indicates a constituent was analyzed for and detected. The associated value is estimated due to
a quality control deficiency identified during validation. The data should be considered usable
for decision making purposes.

R- Indicates the constituent was analyzed for and detected; however, due to an identified quality
control deficiency the data should be considered unusable for decision making purposes.

UR- Indicates the constituent was analyzed for and not detected; however, due to an identified quality
control deficiency the data should be considered unusable for decision making purposes.
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GLOSSARY OF LABORATORY APPLIED QUALIFIQ2S

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as
follows.
Commonly used laboratory radiochemistry qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample.

J- Indicates the value reported is estimated due to the presence of interference.
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Qualification Stunmary Table
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Qualification Summary Table

Radiochemistrv
ANALYTE TYPE QUALIFIER SAMPLES DQO REASON

AFFECTED
Carbon-14 MINOR J B0G866 ACCURACY Matrix spike recovery is outside

I I acceptance criteria.
Comments:
1. Sample B0G866 is a field split of BOG820. The field splits are evaluated in SDG W0647-QES (VB404.04).
2. The "U" qualifers added to the Data Summary Tables and Form Is are laboratory concentration qualifiers to

indicate that the results are <MDA and have not been applied as a result of validation.

Printed 10/11/95, 10:23 AM 40402QLS.XLS 000008
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Data Sunnnaiy Table
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RADIOCHEMISTRY
DATA SUMMARY TABLE

LATA ID#: VB404.02 HEIS #:
Date:

Matrix:

B0G866
27-Jul-95
WATER

Constituent CAS # Units Results Q
Gross Alpha ALPHA pCi/L 0.8 U
Gross Beta BETA pCi/L 11.4
Strontium-90 10098-97-2 pCi/L 1.15
Uranium-233/234 U-233/234 pCi/L 0.89
Uranium-235 15117-96-1 pCi/L 0.055 U
Uranium-238 U-238 pCi/L 0.66
Carbon-14 14762-75-5 pCi/L 311 3.
Tritium 10028-17-8 pCi/L 2850
GAMMA-SCAN
Ac-228(Ra-228) 15262-20-1 pCi/L -20 U
Cesium-137 10045-97-3 pCi/L 2.9 U
Cobalt-58 13981-38-9 pCi/L 2.6 U
Cobalt-60 10198-40-0 pCi/L -2.0 U
Europium-152 14683-23-9 pCi/L -4 U
Europium-154 15585-10-1 pCi/L 0 U
Europium-155 14391-16-3 pCi/L -7.0 U

Iron-59 14596-12-4 pCi/L -2.9 U
Lead-212 Pb-212 pCi/L 6.5 U
Pb-214(Ra-226) Pb-214 pCi/L 6 U

Radium-226 13982-63-3 pCi/L -150 U
Ruthenium-106 13967-48-1 pCi/L -6 U
U-235 15117-96-1 pCi/L 0.055 U

000010
Shaded areas indicate changes by the validator.
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Sample Results (Form I's)
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtet Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOG866 LAL Sample ID: L5015-5

Date Collected: 27-JUL-95 Date Received: 29-JUL-95

Matrix: Water Login Number: L5015

Constituent Ana.tyzed Batch ^ Activity Error MDA DataQuat Units

Ac-228(Ra-228)
C -58

07-AUG-95 GAMMA SPEC LAL-0063 25798 -20. 16. 39. pCi/L (,,.co
-60

07-AUG-95 GAMMA SPEC LAL-0063 25798 2.6 5.8 7.4 pCi/L U-Co 07-AUG-95 GAMMA SPEC LAL-0063 25798 -2.0 3 0 10Cs-137 07-AUG-95 GAMMA SPEC LAL-0063 25798 2.9
.

5 8
.

7 3
pCi/LG(i

Eu-152
E -154

07-AUG-95 GAMMA SPEC LAL-0063 25798 -4.
.

11.
.

46,
pC{/L W
pCi/Li/iu 07-AUG-95 GAMMA SPEC LAL-0063 25798 0 12. 38. pCi/LbvEu-155 07-AUG-95 GAMMA SPEC LAL-006325798 -7.0 6.4 18. pCi/L(^/Fe-59 07-AUG-95 GAMMA SPEC LAL-006325798 - 2.9 6.2 21. pCi/L/.^Pb-212 07-AUG-95 GAMMA SPEC LAL-0063 25798 6.5 9.7 14. pCi/L/^Pb-214(Ra-226) 07-AUG-95 GAMMA SPEC LAL-0063 25798 6. 12. 18.

.
pCi/LltiRa-226(GAMMA) 07-AUG-95 GAMMA SPEC LAL-0063 25798 -150 110 170 pCi/L //^Ru-106 07-AUG-95 GAMMA SPEC LAL-0063 25798 - 6. 39 69U-235(GAMMA) 07-AUG-95 GAMMA SPEC LAL-0063 25798 8.

.
27

.
40

pCi/L G^
Gross Alpha 22-AUG-95 GR ALP/BETA LAL-0060 25854 0.8

.
1 2

.
2 0

pCq/L ff-

Gross Beta 22-AUG-95 GR ALP/BETA LAL-0060 25854 11.4
.

2 0
.

2 2
pCi/LJ(T

iTotal radio-strontium 23-AUG-95 SR-90 LAL-0 196 25855 1.15
.

0 44
.

0 67
pC /L

iU-233/4 29-AUG-95 U-ISOTOPIC LAL-0108 26719 0 89
.

0 23
.

0 13
pC /L

U-235
- 38

29-AUG-95 U-ISOTOPIC LAL-010826719
.

0.055
.

0.085
.

0.13
pCi/L
pCi/L ( AU 2 29-AUG-95 U-ISOTOPIC LAL-0108 26719 0.66 0.20 0.13

, _
pCi/L

f^

'^ o qs
'p. l >

Page 2 000012



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtet Hanford, Inc. " Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: B0G866 LAL Sample ID: L5015-11

Date Collected: 27-JUL-95 Date Received: 29-JUL-95

Matrix: Water Login Numher: L5015

Constituent AnaGyzed .'eatch:.. . ...:::....:. Activ'rty Error'. MDA-

C-14 26-AUG-95 C-14 LAL-0209 26505 311. 22. 12.
H-3 24-AUG-95 TRITIUM(H3) LAL-0066_25853 2850 430 260

/q7

DataQual Units

pCi/L
pCi/L

Page 3
0000113



Checklist
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

VALIDATION A B nifi^wmm

LEVEL: ^..,, ........... . .. . .. .^,.,

VALIDATION q WHC-CM-5-3, Rev, 0 ^ WHC-SD-EN-SPP-001, Rev. 1
PROCEDURE:

PROJECT: 100-KR-4 1q SDG: LK5015-LAS

'^VALIDATOR: A FREIER LATA NO: VB404.02 DATE: 10-Oct-95/

4S
REVIEWER: BJ MORRIS t0'^0 LAB: LAS CASE: N/A

DOE/RL-90-21,
SAF NO: B95-069 QAPP NO: Rev.0 SAP NO: N/A

ANALYSES REQUESTED

x
a

A

U-233/234/235/238 Gamma Spec Gross Alpha/Beta Carbon-14 Strontium-90 Tritium
LAL-91-SOP-0108 LAL-91-SOP-0063 LAL-91-SOP-0060 LAL-91-SOP-0209 LAL-91-SOP-0196 LAL-91-SOP-0060

COMMENTS:
SAMPLE NO. MATRIX
B0G866 WATER
SJYY . v ,,: .,n..) d . .,i). :.....` ....... :.:'... . ..5....) .[.i'S' .:

.
. .. .::... . v ,.... .>.i / l -:... ..:i i . ...:.:>:. A :

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE YES NO NIA

Is technical verification documentation present? a) qq

Is a case narrative present? a q q

2. HOLDING TIMES YES NO NIA

Are sample holding times acceptable?

Are samples preserved correctly? ^ q q

11 See HOLDING TIME SUMMARY form 11

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS ' TC^ rvu rvira

Were instruments/detectors calibrated wtthin one year of sample analysis? q ^D q

Are initial calibrations acceptable? A q q

Are standards NIST traceable? ^D q q

Are standards acceptable? A q q

Comments: Calibration of instruments/detectors was not performed within one year of sample analysis,

however continuing calibration data is acceptable. Therefore, no qualifiers are assigned.

40402RAD.XLS, ChecMist O^^^i^
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

4. CONTINUING CALIBRATION YES NO N/A

Background checked at proper frequency? q q q

Background check acceptable? q q q

Efficiency checked at proper frequency? q q q

Efficiency check acceptable? q q q

Calibration check standards NIST traceable? q q q

Calibration check standards acceptable? q q q

11 If NO(s) are checked, see CALIBRATION DATA SUMMARY form 11

5. BLANKS
YES NO N/A

Were method blanks analyzed? q q q

Are the method blanks free of analytes? qqq
r7i

Were method blank results acceptable? tJ q

Validation calculation/transcription checks were performed and are acceptable. qq

11 If NO(s) are checked, see BLANK DATA SUMMARY form 11

6. ACCURACY
YES NO N/A

Were spike samples analyzed at the proper frequency? q q q

Are all spike sample recoveries acceptable? q q q

Were laboratory control standards (LCS) analyzed at the proper frequency? q q q

Are all LCS recoveries acceptable? tJ q q

Was a tracer/chemical carrier added? tJ q q

Was the tracer/chemical carrier recovery acceptable? q q q

Are standard sources traceable? t^ q q

Are standards acceptable? t_:^ q q

Validation calculation checks were performed and are acceptable.
Fy-i
^J q q

If NO(s) are checked, see ACCURACY DATA SUMMARY form

40402RAD.XLS, Checklist 0000116
PNO-DVF-015, R2 10/10/95, 9:34



LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

7. PRECISION
YES NO N/A

Were laboratory duplicates analyzed at the proper frequency? qqq

Are all duplicate RPD values acceptable? t^ qq

Validation calculation checks were performed and are acceptable. t::l ^.1 q

If NO(s) are checked, see PRECISION DATA SUMMARY form

8. FIELD QC SAMPLES
YES NO N/A

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? ^9 q q

Are field/trip blank results acceptable? (see Blank Data Summary form) q q

Are field duplicate RPD values acceptable? (see Field QC calculations) q q ^,1

Are field split RPD values acceptable? (see Field QC calculations) q q ^J

Are performance audit sample results acceptable? q q ^J

Comments: B0G866 is a field split odf BOG820. The field split RPD values will be evaluated in

SDG# W0647-QES, LATA ID VB404.04.

9. REPORTED RESULTS AND DETECTION LIMITS
YES NO N/A

Are results reported for all requested analyses? ::J q q

Are all results supported in the raw data? ^J q q

Are results calculated properly? q q q

Do MDAs meet the RDLs? q

^y

^J

Validation calculation checks were performed and are acceptable.. q q q

Comments:

.. ... ...... ^ . ,

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40402RAD.XLS, Checklist ^O^Ol,^
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SDG: LK5015-LAS VALIDATOR: A FREIER DATE: 10-Oct-95

PROJECT: 100-KR-4 REVIEWER: BJ MORRIS LATA NO.: VB404.02

HEIS-SN
MATRIX
CODE ANALYSIS

DATE
COLLECTED

PREP
DATE

ANALYSIS
DATE

PREP
HT
da

Required
HT

(days)

ANALYSIS
HT
da

Required
HT

(days)
VAL
Q

BOG866 WATER U-233/34/35/38 27-Jul-95 N/A 29-Aug-95 N/A WA 33 180 NONE

BOG866 WATER Gamma Scan 27-Jul-95 N/A 07-Aug-95 N/A N/A 11 180 NONE

BOG866 WATER Gross AlhMBeta 27-Jul-95 N/A 22-Aug-95 N/A N/A 26 180 NONE

BOG866 WATER Carbon-14 27-Jul-95 N/A 26-Aug-95 N/A N/A 30 180 NONE

BOG866 WATER Tritium 27-Jul-95 N/A 24-Au -95 N/A N/A 28 180 NONE

BOG866 WATER Strontium-90 27-Jul-95 N/A 23-Aug-95 N/A N/A 27 180 NONE

40402RAD.XLS, HOLD TIME 0000lS
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

ACCURACY DATA SUMMARY

SDG: LK5015-LAS VALIDATOR: A FREIER DATE: 10-Oct-95

PROJECT: 100-KR-4 REVIEWER: BJ MORRIS LATA NO.: V6404.02

PERCENT RECOVERY (%R)

HEIS-SN ANALYTE RESULTS
Lab
Q

Matrix
Spike

Tracer/
Carrier
Yield

Laboratory
Control
Standard

SAMPLES
AFFECTED

VAL
Q

B0G866 Gross Alpha 0.795 156.0% NONE NONE

60G866 Carbon-14 311 57.0% 80G866 J

Comment:
Qualification is not required for Gross Alpha when the matrix spike is >140% and results are nondetect.

40402RAD.XLS, ACCURACY
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS)

SDG: LK5015-LAS

LATA No.: VB404.02

Analyte Sample ID

Tritium B0G866

Gross Alpha B0G866

Date: 10-Oct-95

Validator: A FREIER

Spike
Sample Sample Spike
Result Result Added %R

4980 2850 1810 118%

51.1 0.795 32.2 156%

40402RAD.XLS, MS %R 0000zo
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

PERCENT RECOVERY (LCS)

SDG: LK5015-LAS

LATA No.: VB404.02

Date: 10-Oct-95

Validator: A FREIER

Analyte Observed value True value

Co-60 211 218

Tritium 2370 2260

Gross Alpha 31.2 39.2

Strontium 40.5 51.8

U-238 27.4 28.6

Carbon-14 448.0 522

%R

97%

105%

80%

78%

96%

86%

40402RAD.XLS, LCS %R 000021
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RELATIVE PERCENT DIFFERENCE

SDG: LK5015-LAS Date: 10-Oct-95

LATA No.: VB404.02 Validator: A FREIER

Original
(Sample) Duplicate

Analyte Sample ID concentration concentration RPD

Tritium BOG866 2850 2880 1.05%

Gross Alpha BOG866 0.795 1.29 47.5%

Strontium BOG866 1.15 1.49 25.8%

Carbon-14 60G866 311 329 5.63%

U-235 BOG866 0.0547 0.0533 2.59%

40402RAD.XLS, RPD W0022
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

ALPHA SPEC TRACER RECOVERY

SDG: LK5015-LAS Date: 10-Oct-95

LATA No.: VB404.02 Validator: A FREIER

Activity
Background (pCi) of

Gross counts/ tracer
counts/ minute Detector added to

Analyte Sample ID minute of tracer efficiency sample %R

U-232 B0G866 2.536 0.0347 0.258 10.93 0.887

000023
40402RAD.XLS, ALPHA SPEC TRACER %R
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

MINIMUM DETECTABLE ACTIVITY (MDA)

SDG: LK5015-LAS

LATA No.: VB404.02

Date: 10-Oct-95

Validator: A FREIER

Blqmd
counts/

min (cpm)
or Count Tracer/

Std Dev time for Carrier Sample
of blqmd assoc. Detector Ingrowth recovery Decay Chemical volume

Analyte Sample ID (cpm) sample Efficiency corr. factor factor factor yield factor (L or

U-234 809866 0.0056 720 0.26 1.00 0.89 1.00 1.00 0.20

Gross Alpha BOG866 0.028 100 0.096 1.00 1.00 1.00 1.00 0.25

Strontium B0G866 1.01 150 0.44 1.28 0.96 1.00 1.00 0.50

Carbon-14 B0G866 236 60 0.71 1.00 1.00 1.00 1.00 0.05

Trdium B0G866 0.90 20.00 0.19 1.00 1.00 1.00 1.00 0.01

MDA

0.13

1.97

0.66

12.21

40402RAD.XLS, MDA OW024
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION GROSS ALPHA, TRITIUM AND CARBON-14

SDG: LK5015-LAS

LATA No.: VB404.02

Date: 10-Oct-95

Validator: A FREIER

Activity of
Gross alpha
Counts Background fraction Sample
per Counts in beta Detector volume

Analyte minute per minute channel Efficiency (L or g) Result

Gross Alpha 0.07 0.03 1.00 0.10 0.25 0.79

Tritium 13.01 0.90 1.00 0.19 0.01 2841.12

Carbon-14 26.71 2.36 1.00 0.71 0.05 310.72

40402RAD.XLS, ALPHA, TRITIUM & CARBON-14 000025
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION TOTAL STRONTIUM

SDG: LK5015-LAS

LATA No.: VB404.02

Gross
Counts
per

Analyte minute

Strontium BOG866 1.71

Date: 10-Oct-95

Validator: A FREIER

Background Ingrowth Carrier Strontium Sample
Counts per correction Detector recovery decay volume
minute Factor Efficiency factor factor (L or Result

1.01 1.28 0.44 1.00 1.00 0.50 1.11

40402RAD.XLS, Sr-TOTAL O©^^6
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION ALPHA SPEC ISOTOPES

SDG: LK5015-LAS

LATA No.: VB404.02

Gross
Counts
per

Analyte minute

U-234 0.0958

Background
Counts per

0.0056

Detector
Efficiency

0.258

Date: 10-Oct-95

Validator: A FREIER

Tracer Sample
recovery volume
factor (L or g) Result

0.887 0.20 0.888

40402RAD.XLS, ALPHA SPEC flOO0W41

PNO-DVF-015, R2 10/10/95, 9:38
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Lockheed Analytical Services

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

Log-in No.: L5015
Quotation No.: Q400000-B

SAF: B95-069
Document File No.: 0729596
WHC Document File No.: 254

SDG No.: LK5015
Page 5

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities (MDAs )can be found
on the preparation sheets and calculation sheets on the attached raw data for
each method.

Holding Time Requirements

All holding times were met.

Analytical Method Isotopic Uranium

The isotopic uranium analysis was performed using standard operating procedure (SOP), LAL-
91-SOP-0108. The samples were analyzed in workgroup 26719. No problems were
encountered during analysis and all QC criteria were met. No re-analyses were performed.

Analytical Method Gamma Spectrometry

The gamma spectrometry analysis was performed using SOP, LAL-91-SOP-0063. The
samples were analyzed in workgroup 23498. No problems were encountered during the
analysis and all QC criteria were met. No re-analyses were performed.

Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOP, LAL-91-SOP-0060. The samples
were analyzed in workgroup 25854. No problems were encountered during analysis and all
QC criteria were met with the following exception: The alpha matrix spike (MS) recovery was
out of QC criteria. Because duplicate (25854DUP1) and sample BOG866 (L5015-5) activities
were below the MDA data quality is not believed to be affected. No re-analyses were
performed.

000029
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Lockheed Analytical Services

Analytical Method Strontium-90

Log-in No.: L5015
Quotation No.: Q400000-B

SAF: B95-069
Document File No.: 0729596
WHC Document File No.: 254

SDG No.: LK5015
Page 6

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. The samples were
analyzed in workgroup 25855. No problems were encountered during the analysis and all QC
criteria were met. No re-analyses were performed.

Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-93-SOP-0209. The samples were
analyzed in workgroup 26505. No problems were encountered during the analysis and all QC
criteria were met with the following exception: The MS recovery was out of QC criteria.
Because all other QC criteria were met data quality is not believed to be affected. No re-
analyses were performed.

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 25853. No problems were encountered during analysis and all QC
criteria were met. No re-analyses were performed.

Andrea Tippett
Prepared By

August 31, 1995
Date
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Chain-of-Custody Infonnation

40402RAD.NAR; Printed: 11-Oct-95, 9:31 am
00,00lu



^I Page1 of 1

l Hanford InchtB

50 ^

` CHAIN OF CUSTODY/SAMPLE ANALYSIS'REQUEST, .ec e J
Data Turneround

q Priority

Collector Company Contact Telephone ^ Normal

hz,
i R. E. Peterson (509) 372-9638

Project Designation Sampling Location SAF No.

100-KR-4 Groundwater Sampling - Round 8 100 K B95-069

Ice Chest No. Field Logbook No. Method of Shipment
ed l EF

C- S•^00^ fcv_- / Q e era xpr ss

Shipped To OffsitePropertyNo.aW wqs-o-oaoai-9a Bill of Lading/Air Bill No.
aGjOy^0TS^37

Lockheed

Possible Sample Hazards/Remarks Preservation
HNO3 Cool 40 C Cool 4 0 C HNO3 Cool 4 0 C Cool 4 0 C HNO3

Type of Container G 1 P/G G PIG G

No. of Container(s) 6 1 1 1

Special Handling and/or Storage Vclume
o° 50 mL 1L 1L 20mL SOOmLC•C and 6Maintain samples between 2

*

ICP dity
ros• Tritium Agvity ICP

Me ^'s'
Gross Bete•

C-14 Scan Metals -

SAMPLE ANALYSIS TA 14234 /2 36 TAL

( Un
G90

IFiltarad)

ed) emme,

Sample No. Metrix• Date Sampled time Sampled - " - - - ^ - -

//2?
'eocess w 17' "S

!/n
BOG867 W 7•a^-9r

SPECIAL INSTRUCTIONS rnmia•

EHA1N OF POSSE5510N Sign/Print Names s - sai\

•G Dete/Time 1fRe ' eTi
Samp le analysis for p hosphate, nitrate, and nitrite by EPA 300.0; and turbidit y SE - sbim.M

so- saby 1^meRelinquished By Date/
b EPA 180.1 is ba n re ested for informetion only. The ERC ContrctorY g qu sL - siwce

ZZ^ i -2 Zzff acknowledges that the 48-hour holding time will not be met. w- wn«

R' Date/Time O$Od eceived By Date/Time o- Oil
A - AL

le numbers listed on this chain of custody.for all samit S iA iTh Bs- orum sora.py can se ct v ot B i4Lh
^ elinquished By Date/Time Received By Date/Time - rvn .u

r - r...
vn-wc•
t u°r.a

Relinquished By Date/Time eceived By Date/Time v - vapeunnn
x - otw

LABORATORY Re ed Title Date/Time

- .SECTION.;.-- ^ ^- -

- FINAL SAMPLE^' isposel Method Disposed By eteTme

pISPOSITION '

0

0
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Environmental
Restoration ERC TeamContractor

Interoffice Memorandum

Job No. 2Z192
w'j" aP.. No
CQk WA
011: IODM•7
tM WA
F3tA: WA
S6jert Cndc SLL^

TO: W. S. Thompson N3-06 DATE: July 5, 1995

coeM: R. L. Biggerstaff H4-91 ^ROhf' S. K. De Me
Radiological Controls
N3-06/376-2764

suarscr: 1995 Round 8 sampling for 100-KR-4

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the aitached list of wells.

All wells listed in the attachment were reviewed for radiological content. No well listed has a Q
activity in excess of 100,000 pCi/1(<.1 uCi/sample based on a 1 liter sample size) nor any a
activity in excess of 10,000 pCi/I (<.01 uCi/1 based on a 1 liter sample). All wells show
activities < 2,000 pCi/gm (< 2 nCi/gm D.O.T. limit). The highest activity in recent samples is
1.56 E6 pCi/1 /3(H') and 150 pCi/1 a.

Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.
Monitoring requirements for down hole work such as pump removal will be determined based on
the history of each well on a case by case basis.

skd

^b

000034
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Lockheed Analytical Services Page I of
Sample Receiving Checklist
Clirat Nsma: (!g5 -f ^q WD,, Ce - 9q &t,^ Job No. L SO /^ Coolcr.lD: ,^,

rsio .0 (11/11/94)

COOLER CONDLIYON'tfPON RECEIPT O

Temperature of cooler upon receipt: C-
temperature of temp. blank upon receipt:

Yes No • CommeetdDLerepaactd

custody uab intact

chain of custody praent

blue ice (or equiv.) preseudfrazeu

red survey completed

SAMPLE CONDITION UPON RECEIPT

Yes No • Commeata/DLerepsodes

all bottles labeled

samples intact

proper container used for sample rype

sample volume suffrcient for analysis

proper pres. indicated on the COC

VOA'a contain headspaoe

are samples bi-phasic (if so, indicate sample ID'S):

MISCELLANEOUS LPEMS

Yes No • C0=MotwMUcrP"ck@

samples with short holding times ,ry¢ • e J'

samples to subcontract

ADDrnONAL COMMENTS/DISCREPANCIES

Completed by / date: L. ^ 9

Scat to the dieat ( tiels): *0 C&nt's slgoature upon receipt:

oru: •^ ombor the •ppmpii.te CSR ofa4' dl+f/Pa^ faua^dUtdY eP^e aodDt

• pJriNmrfewtNslofamstknaadxtam ' eWtBaaPpmprLteGSR()ilJJ6J-AI6

^



END OF PACKAGE
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